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SUMMARY  

As part of Everglades restoration, the construction and operation of large freshwater 

treatment wetlands are mandated by the Everglades Forever Act (EFA) (Chapter 373.4592, 
Florida Statutes). These wetlands, known as the Everglades Stormwater Treatment Areas (STAs), 
have been constructed as part of the Everglades water quality restoration efforts 
(www.sfwmd.gov/sta). The total area of the STAs including infrastructure components is around 
65,000 acres, with approximately 45,000 acres of effective treatment area currently operational. 
An additional 12,000 acres of treatment area have been completed in Compartments B and C. For 

this reporting period, the South Florida Water Management District (SFWMD or District) was not 
able to operate these expansion areas until the issuance of operating permits by the Florida 
Department of Environmental Protection (FDEP). Collectively, the STAs have been constructed 
south of Lake Okeechobee to remove excess total phosphorus (TP) from surface waters prior to 
entering the Everglades Protection Area (EPA) (Figure 1). 

The Everglades STAs [STA-1 East (STA-1E), STA-1 West (STA-1W), STA-2, STA-3/4, 

STA-5, and STA-6] (Figure 2) operate pursuant to EFA and National Pollutant Discharge 
Elimination System (NPDES) permits and their associated Administrative Orders (AOs). This 
appendix serves as the reporting mechanism for requirements contained in those permits and AOs 
for the STAs during Water Year 2012 (WY2012) (May 1, 2011ïApril 30, 2012). The detailed 
annual report for the Everglades STAs is presented in this appendix and Volume I, Chapter 5. 

Based on FDEP permit reporting guidelines, Tables 1 through 6 list key permit-related 

information associated with this report for the Everglades STAs. Table 7 lists the attachments 
included with this report. In Attachment A, Tables A-1 through A-4 list the specific pages, tables, 
graphs, and attachments where project status and annual reporting requirements are addressed in 
Volumes I and III for the permit-specific conditions of each STA. 

  

http://www.sfwmd.gov/sta
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Figure 1 .  Location of the Everglades Stormwater Treatment Areas (STAs) and the 

dominant vegetation c ommunity for each STA treatment cell  

[i.e., emergent aquatic vegetation (EAV) or subm erged aquatic vegetation (SAV)]  

[Note: ñSTA-1Eò =  STA-1 East; ñSTA-1Wò =  STA-1 West] .  
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Figure 2.  STA schematics showing configurations of the treatment cells,  

flow direction, dominant vegetation type, and locations of permitted  

inflow and outflow  stations.  
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Table 1.  Key permit - related information for Stormwater Treat ment 

Area (STA) 1 East (STA -1E)  [Note: EFA ï Everglades Forever Act; 

NPDES ï National Polluti on Discharge Elimination System ] . 

Project Name STA-1E 

Permit Numbers 
0279449 (EFA) 

FL0304549 (NPDES) 
Administrative Order-009 (NPDES)   

Issue and Expiration Date 

Issue: November 16, 2007 
Expiration: November 15, 2012 (EFA) 

Issue: August 30, 2005 
Expiration: August 30, 2010 (NPDES); NPDES 

permit is administratively extended 

Project Phase Stabilization 

Permit Condition Requiring 
Annual Monitoring Report 

Specific Condition 30 A-E 

Relevant Period of Record May 1, 2011ïApril 30, 2012 

Report Generator 
Guy Germain 

ggermain@sfwmd.gov 
561-682-6732 

Permit Coordinator 

Holly Andreotta 
handreot@sfwmd.gov 

561-682-6432 

 

 

Table 2.  Key permit - related information for STA-1 West (STA -1W).  

Project Name STA-1W 

Permit Numbers 
0279499 (EFA) 

FL0177962 (NPDES) 
Administrative Order-001(NPDES) 

Issue and Expiration Date 

Issue: November 16, 2007 
Expiration: November 15, 2012 (EFA) 

Issue: May 11, 1999 
Expiration: May 10, 2004 (NPDES); NPDES 

permit is administratively extended 

Project Phase Stabilization 

Permit Condition Requiring 
Annual Monitoring Report 

Specific Condition 30 A-E 

Relevant Period of Record May 1, 2011ïApril 30, 2012 

Report Generator 
Guy Germain 

ggermain@sfwmd.gov 
561-682-6732 

Permit Coordinator 

Holly Andreotta 
handreot@sfwmd.gov 

561-682-6432 

  

mailto:ggermain@sfwmd.gov
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Table 3.  Key permit - related information for STA -2.  

Project Name STA-2 

Permit Numbers 
0126704 (EFA) 

FL0177946 (NPDES) 
Administrative Order-010  (EFA & NPDES) 

Issue and Expiration Date 

Issue: March 17, 2009 
Expiration: March 17, 2014 (EFA) 

Issue: September 4, 2007 
Expiration: September 4, 2012 (NPDES) 

Project Phase Stabilization 

Permit Condition Requiring 
Annual Monitoring Report 

Specific Condition 28 A-E 

Relevant Period of Record May 1, 2011ïApril 30, 2012 

Report Generator 
Guy Germain 

ggermain@sfwmd.gov 
561-682-6732 

Permit Coordinator 

Holly Andreotta 
handreot@sfwmd.gov 

561-682-6432 

 

 

Table 4.  Key permit - related information for STA -3/4.  

Project Name STA-3/4 

Permit Numbers 

0192895 (EFA) 
Administrative Order-008  (EFA) 

FL0300195 (NPDES) 
Administrative Order-007  (NPDES)   

Issue and Expiration Date 

Issue: January 9, 2004 
Expiration: January 9, 2009 (EFA) 

Issue: January 9, 2004 
Expiration: January 9, 2009 (NPDES); NPDES 

permit is administratively extended 

Project Phase Post-stabilization 

Permit Condition Requiring 
Annual Monitoring Report 

Specific Condition 30 A-F 

Relevant Period of Record May 1, 2011ïApril 30, 2012 

Report Generator 
Guy Germain 

ggermain@sfwmd.gov 
561-682-6732 

Permit Coordinator 

Holly Andreotta 
handreot@sfwmd.gov 

561-682-6432 
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Table 5.  Key permit - related information for STA -5.  

Project Name STA-5 

Permit Numbers 
0131842 (EFA) 

FL0177954 (NPDES) 
Administrative Order-011 (EFA & NPDES) 

Issue and Expiration Date 

Issue: January 29, 2009 
Expiration: January 29, 2014 (EFA) 

Issue: September 4, 2007 
Expiration: September 4, 2012 (NPDES) 

Project Phase Stabilization 

Permit Condition Requiring 
Annual Monitoring Report 

Specific Condition 28 A-E 

Relevant Period of Record May 1, 2011ïApril 30, 2012 

Report Generator 
Guy Germain 

ggermain@sfwmd.gov 
561-682-6732 

Permit Coordinator 

Holly Andreotta 
handreot@sfwmd.gov 

561-682-6432 

 

 

Table 6.  Key permit - related information for STA -6.  

Project Name STA-6 

Permit Numbers 

0131842 (EFA) 
FL0473804 (NPDES) 

Administrative Order-011 (EFA) 

Administrative Order-012 (NPDES) 

Issue and Expiration Date 

Issue: January 29, 2009 
Expiration: January 29, 2014 (EFA) 

Issue: September 4, 2007 
Expiration: September 4, 2012 (NPDES) 

Project Phase Stabilization 

Permit Condition Requiring 
Annual Monitoring Report 

Specific Condition 28 A-E 

Relevant Period of Record May 1, 2011ïApril 30, 2012 

Report Generator 
Guy Germain 

ggermain@sfwmd.gov 
561-682-6732 

Permit Coordinator 

Holly Andreotta 
handreot@sfwmd.gov 

561-682-6432 

  

mailto:ggermain@sfwmd.gov
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Table 7. Attachments included with this report.  

Attachment Title 

A Specific Conditions and Cross-References 

B 
Supporting Information on Water Quality Data for the Everglades STAs and Downstream 
Transects for Water Year 2012 

C Annual Permit Compliance Monitoring Report for Mercury in the STAs 

D 
Rotenberger Wildlife Management Area Restoration and STA Downstream  
Transect Monitoring 

E STA Herbicide Application Summary for Water Year 2012 

 

INTRODUCTION  

In 1994 the Everglades Forever Act (EFA) authorized the Everglades Agricultural Area 
(EAA) Best Management Practices (BMPs) and the Everglades Stormwater Treatment Areas 
(STAs). As a major component of Everglades restoration, the STAs are intended to remove 
excess total phosphorus (TP) from surface waters prior to those waters entering the Everglades 
Protection Area (EPA). STAs are constructed wetlands that retain nutrients through several 

mechanisms including plant growth, accumulation of dead plant material in a layer of peat, 
settling and sorption, precipitation, and microbial activities. 

This appendix reports on the permit compliance aspect of the Everglades STAs: STA-1 East 
(STA-1E), STA-1 West (STA-1W), STA-2, STA-3/4, STA-5, and STA-6 (see Figures 1 and 2). 
The STAs operate under EFA and National Pollutant Discharge Elimination System (NPDES) 
permits and Administrative Orders (AOs). AOs, issued with each of the STA permits, establish a 

schedule for achieving compliance with the permit interim effluent limits (IELs). Varying in size, 
configuration, and period of operation, the STAs are shallow freshwater marshes divided into 
treatment cells by interior levees. Water flows through these systems via water control structures, 
such as pump stations, gates, or culverts. The dominant plant communities in the treatment cells 
are broadly classified as emergent aquatic vegetation (EAV), submerged aquatic vegetation 
(SAV), and floating aquatic vegetation (FAV). Both native and nonnative vegetation play a role 

in phosphorus removal in the STAs. Vegetation management activities include control of 
undesirable species that impact hydraulics.  

This appendix summarizes STA performance during Water Year 2012 (WY2012) (May 1, 
2011ïApril 30, 2012) to fulfill various permit reporting mandates and provides an evaluation of 
TP compliance with the IEL and other water quality parameters, including dissolved oxygen 
(DO), mercury (Hg), and other nutrients and major ions. Attachments A through E provide 

supplementary information for this report (Table 7). 

It should be noted that new EFA and NPDES permits (Permit Nos. 0311207 and FL0778451, 
respectively) were issued for all the Everglades STAs on September 10, 2012. It is anticipated 
that associated changes and new requirements will be incorporated in the 2014 SFER.  
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STA PERFORMANCE  

This section presents the annual data required by STA operating permits, AOs, and 

downstream monitoring. It also includes STA discharge monitoring in the downstream areas. A 
cross-reference listing for the permit reporting requirements is presented in Attachment A. 

PERMIT STATUS AND RE PORTING REQUIREMENTS  

Permit Compliance for Phosphorus  

The STAs operate under EFA and NPDES permits and AOs issued over a phased 
implementation schedule (Table 8). As part of the permit compliance for phosphorus, annual 
STA performance is evaluated in comparison to interim effluent limits and operational envelopes. 
The derivation of the IELs is found in the permit technical support documents, which also 

identify factors that may impact flows and TP loads associated with the treatment system. IELs 
are different concentrations for each STA, as defined by their respective operating permits, and 
are adjusted based on the amount of effective treatment area in operation for each STA (the 
effective treatment area of an STA may be temporarily reduced due to flow-ways being taken 
offline for rehabilitation or construction activities) (see Table 5-2 in Volume I, Chapter 5 for 
more information about the flow-way operational status of the STAs). Several factors are taken 

into account when determining the IEL compliance status of an STA. These factors include (1) 
the operational phase of the STA, (2) rainfall conditions, and (3) rehabilitation or major 
construction activities. The operating permits also take into consideration that natural systems 
undergo maturity changes by categorizing STA operations into phases that depend on 
development and performance (Table 9). The permits for STA-1E, STA-1W, STA-2, STA-5, and 
STA-6 describe three operational phases: start-up, stabilization, and routine operations. The three 

phases for STA-3/4 are the same except that routine operation is referred to as post-stabilization. 
During the initial start-up phase of a new treatment cell or new flow-way, phosphorus 
concentrations within the facility are monitored to demonstrate that the project is achieving a net 
reduction in phosphorus. Start-up phase operation and monitoring within the treatment area 
consists of the following criteria: (1) manage water depths in the treatment cells to facilitate the 
recruitment of marsh vegetation in accordance with the operations plan, (2) monitor TP weekly at 

the upstream side of a flow-wayôs inflow and outflow structures, (3) demonstrate that an 
individual flow-way or treatment cell, over a four-week period, is reducing TP

1
, and (4) discharge 

operations. Discharge operations, from an individual flow-way or treatment cell that has passed 
the phosphorus start-up test described in item 3, may commence once initial start-up phase 
documentation and all supporting data and analyses are submitted to the Florida Department of 
Environmental Protection (FDEP). For flow-ways or treatment cells that have not passed this test 

within six months after issuance of the permit, status updates regarding progress toward achieving 
and identifying strategies and timelines to achieve this requirement are necessary. The fifth 
criterion for start-up phase operations is referred to as initiation of individual flow-way 
(stabilization and routine operation) discharges and monitoring. Once flow-through discharges 
from a flow-way begin, routine water quality monitoring is initiated consistent with the 
monitoring program described in the permit.  

                                                      

1
 This net reduction is deemed to occur when the four-week geometric mean TP water column 

concentration from samples collected at the applicable outflow structures is less than the four-week 

geometric mean TP water column concentration collected at the applicable inflow structure(s). 
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Table 8.  Current permit/Administrative Order (AO) reporting requirements used 

during Water Year 201 2 (WY201 2) (May 1, 201 1ïApril 30, 201 2) to assess STA 

phosphorus removal performance for EF A and NPDES permits and AOs. 1  

1 Refer to Table 10 for the EFA and NPDES/AO outflow limits and status of applicability or compliance with the three-part test. 

STA Permit /AO Reporting Requirements 

STA-1E Permit Phase: All Treatment Cells are in Stabilization Phase 

EFA permit 0279449-001-EM (issued November 16, 2007) 
is in effect. 

The interim effluent limit (IEL) is applied as the annual phosphorus 
limitation for discharges under the current permit.  

NPDES permit FL0304549 and AO-009-EV are in effect. 
Both were issued August 30, 2005. 

These permits have the annual limit of 68 parts per billion (ppb) for 
each water year and a not-to-exceed limit of 50 ppb for three or more 
consecutive water years. 

STA-1W Permit Phase: All Treatment Cells are in Stabilization Phase 

EFA permit 0279449-001-EM (issued November 16, 2007) is 
in effect. 

The IEL is applied as the annual phosphorus limitation for discharges 
under the current permit.  

NPDES permit FL0177962-001 and AO-001-EV are in effect. 
Both were issued May 11, 1999 

The NPDES and AO permits have an annual limit of 76 ppb for each water 
year and a not-to-exceed limit of 50 ppb for three or more consecutive 
water years. 

STA-2 Permit Phase: Cells 1ï3 are in Stabilization Phase 

EFA permit 0126704-008-EM (issued March 17, 2009), NPDES 
permit FL0177946 (issued September 4, 2007), and AO-010-EV 
(issued March 17, 2009) are in effect. 

 

Note: AO authorizes conditional operations of the existing facility 
(Cells 1ï3) and construction of Compartment B. 

The IEL is applied as the annual phosphorus limitation for discharges 
under the current permit.  

STA-3/4 Permit Phase: Post-Stabilization Phase (according to 2004-Issued Permit) 

EFA permit 0192895. NPDES permit FL0300195 and AO are in 
effect. All were issued on January 9, 2004. 

 

These permits have the annual limit of 76 ppb for each water year and a 
not-to-exceed limit of 50 ppb for three or more consecutive water years. 

STA-5 Permit Phase: North, Central, and Southern flow-ways are in Stabilization Phase 
 

EFA permit 0131842-009-EM (issued January 29, 2009), 
NPDES permit FL0177954 (issued September 4, 2007), and 
AO-011-EV (issued January 29, 2009) are in effect. 
 

Note: AO authorizes continued operation of the existing facility 
and conditional authorization of the construction of 
Compartment C. 

The IEL is applied as the annual phosphorus limitation for discharges 
under the current permit.  

STA-6 Permit Phase: Stabilization Phase 

EFA permit 0131842-009-EM and AO-011-EV (issued January 
29, 2009) and NPDES permit FL0473804-001 and AO-012-EV 
(issued September 4, 2007) are in effect. 
 

Note: AO authorizes conditional operations of the existing facility 
(Sections 1 and 2) and construction of Compartment C. 

The IEL is applied as the annual phosphorus limitation for discharges 
under the current permit.  
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Table 9.  Phases of each STA based on the conditions outlined in the E FA permits .1 

1
 The District continues to coordinate with the FDEP on the expected duration of the current phases, and plans to report the updated status in future South Florida Environmental Reports. 

STA Permit 
Phase 

Date 
Phase 

Entered 

Factors/Activities Impacting STA Treatment Capabilities 

Long-Term Plan 
Enhancements 

Recovery Maintenance Outside of Agency Control 

STA-1E 
Stabilization 

Phase 
WY2006  

Recovery of submerged aquatic 
vegetation in Cell 6 continued 
into WY2012 following vegetation 
uprooting and loss that occurred 
in WY2010. 

Cells 3, 4S, 5, 6, 7:  Bulrush plantings 
Cells 1, 3, 4N, 4S, 5, 6, and 7:  Vegetation 
received herbicide application 
Cell 5:  Berm Degradation 
Elimination of short circuits using cattail bails 
Pilot Project to eradicate primrose willow 

Cell 6:  Drawdown 
Inoculations 
Cell 7: Pilot project to eliminate floating cattail 
tussocks and establish rooted emergent 
vegetation (bulrush) 
Cell 4N and 6:  Temporary Pumps 

The eastern flow-way remains in restricted flow conditions 
due to the United States Army Corps of Engineersô 
Periphyton-Based Stormwater Treatment Area (PSTA) 
Demonstration Project, and numerous culvert Repairs 
throughout the STA, and S-375 structure repairs. 
Until the Comprehensive Everglades Restoration Plan 
(CERP) Loxahatchee River Watershed Project (L-8 Diversion 

Project) is complete, the status is expected to remain in the 
current phase. 
Performance of the western flow way of STA-1E has been 
impacted by topographic deficiencies and deep water 
conditions in Cells 5 and 7 and a major uprooting/loss of 
Hydrilla in Cell 6. 
 

STA-1W 
Stabilization 

Phase 
WY2000   

Cells1B, 2B, 5A, and 5B:  Bulrush plantings 
Cells 1A, 1B, 2A, 2B, 3, 4, 5A, 5B:  Vegetation 
received herbicide application 
Cell 2A:  Lime rock plugs 
Cell 3:  G-259 Plug 

Presence of stilt nests limited the operations of Cell 2B by 
holding the water level below 11.4 ft from 5/15/12 to 5/23/12. 

STA-2 
Stabilization 

Phase 
WY2008 

Cell 2 vegetation 
conversion was 

initiated in WY2010 in 
and continued in 
WY2012. 
Compartment B 
construction 

 

Cells 1, 2, 3, 4, 5, and 6: Vegetation received 
herbicide application 
Cell 2: Vegetation conversions, cattail treatment, 
inoculations 
Cell 4: Vegetation received herbicide application 
to treat cattail overgrowth 

 

STA-3/4 
Post-

stabilization 
Phase 

WY2005 

Vegetation conversion 
continued in Cell 1B. 
 
Inoculations, Cattail 
vegetation treatment 
for conversions 

Temporary drawdown of Cell 1A 
was performed beginning in May 
2010, and again in March 2011 
to June 2011 to allow 
reestablishment of cattails 
impacted by chronic deep water 
conditions in the northern portion 
of the cell. Cell was slowly 
inundated to hydrate new 
plantings. 

Cells 1A, 2A, 2B, 3A, 3B, and PSTA:  Vegetation 
received herbicide application 
Cell 1A;  Drawdown 

Bulrush plantings 
Cell 1B:  Hydration - Installation of Temporary 
Pumps 

Presence of stilt nests limited operations of PSTA cell by 
holding the water level below 11.13 ft. from May 14ï June 29, 
2012. 

STA-5 
Stabilization 

Phase 
WY2000   

Cell 1A,1B, 2B:  Bulrush plantings 
Cell 1B:   Hydration - Installation of temporary 
pumps 
Cell 2B:  Hydration - Installation of temporary 
pumps 
Cells 1B, 2A, 2B, 3A, 3B, 4A, 4B, 5B:   
Vegetation received herbicide application 

Unconfirmed Snail kite nest reported in 2B by the Hendry 
County Audubon Society birding tour group. Cell 2B stage 
was held at 13.00-ft for affected period and staff were told to 
stay away from potential nest site from 4/8/12 to 5/10/12. 
Due to low rainfall received in WY2012, Cells 1A, 2A, 3A, and 
3B were declared dry in April 2012. 

STA-6 
Stabilization 

Phase 
WY2008 

Compartment C 
construction 

 
Cells 3, 5, and 4:  Vegetation received herbicide 
application 

Due to low rainfall received in WY2012, Cells 3 and 5 were 
declared dry in March 2012 and have remained dry. Section 2 
was taken offline in November 2010 due to Compartment C 
construction and will remain offline until an operating permit is 
obtained. 
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During the stabilization phase (flow-through operations), the treatment vegetation will be 
maturing and STA performance will generally be improving toward achieving the IEL. An STA 
or flow-way may enter the stabilization phase after one of four conditions: (1) once flow-through 

operations begin following the initial start-up of a new treatment cell, (2) when a treatment cell is 
taken offline for implementation of the Long-Term Plan for Achieving Water Quality Goals in 
the Everglades Protection Area (Long-Term Plan) enhancements that may have adverse impacts 
on STA performance, (3) when a treatment cell is taken offline for recovery activities  
associated with a major event that compromises structural integrity or performance, or 
(4) planned/unplanned maintenance activities that would cause adverse impacts to the STAôs 

treatment capabilities (see Figure 5-7 in Volume I, Chapter 5, for more information about 
operational status.). Once the facility achieves the IEL, it enters the routine operations phase/post-
stabilization phase and discharges from the STA must meet the related permit effluent limitations. 

Compliance with the IEL is required once the facility enters flow-through operations; 
however, it is recognized that one or more of the aforementioned conditions may result in an 
observed excursion from the IEL. Such excursions do not immediately constitute noncompliance 

with the AO (and hence, the permit) as long as all the activities identified in the compliance 
schedules are being implemented, the reporting requirements are being met, any necessary 
recovery measures are being undertaken, and all other relevant conditions are in compliance. 
Annual maximum IELs for phosphorus are required by permits or AOs for all of the STAs except 
for STA-3/4. A two-part compliance test is required for STA-1E, STA-1W, and STA-3/4 in 
which the annual TP flow-weighted mean (FWM) concentration has to be less than the IEL for 

the reported water year or the TP FWM concentration has to be less than or equal to 50 parts per 
billion (ppb) for three or more consecutive years. All the STAs except for STA-6 have met all 
appropriate criteria and were in compliance during WY2012. STA-6 did not meet the IEL 
compliance criteria; however, according to Specific Conditions 18, 21A, and 32 of the EFA 
permit and Condition 18 of the AO, STA-6 is not required to meet the compliance criteria 
because of dryout conditions and section 2 being off line due to the Compartment C build-out. An 

action plan for STA-6 can be found in Volume I, Chapter 5 (see page 5-49). Therefore, all the 
STAs were in compliance with their AOs and permits for WY2012 (Table 10 and Figure 3). 

In addition to IELs and operational envelopes (i.e., annual STA inflow volumes and TP loads 
compared to the 36-year daily simulated flows and TP loads), additional permit compliance is 
required. Operational envelopes are adjusted based on the amount of effective treatment area in 
operation for each STA. The effective treatment area of an STA may be temporarily reduced due 

to flow-ways being taken offline for rehabilitation or construction work. The operational 
envelope assessment is included in permits for all of the STAs except those for STA-3/4  
to account for variable inflows received and requires annual comparison of the actual volumetric 
and TP loading to both the average and maximum annual loadings estimated in the operational 
envelope. STA-2 is only required to compare the maximum value to the operational envelope. 
STA-3/4 is operated under permits issued in calendar year 2004 prior to the development  

of operational envelopes. Information regarding the amount of water diverted around the STAs 
and received by the STAs from Lake Okeechobee as inflows during WY2012 is presented  
in Table 11. 
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Table 10. STA performance for WY2012  and the period of record (POR) 1994 ï2012.  

 STA-1E STA-1W STA-2 STA-3/4  STA-5 STA-6 All STAs 

Effective Treatment Area in Permit (acres) 5,132 6,670 8,240 16,543 6,095 2,257 44,937 

Adjusted Effective Treatment Area (acres)
a 

Acres of Effective Treatment Area Offline 

5,099 

33 

6,670 

0 

6,338 

1902 

16,543 

0 

6,095 

0 

836 

1421 

41,581 

3,356 

Rainfall 

Total Annual Rainfall (inches) 43.3 43.3 52.2 56.3 48.5 48.5 48.7 

SFWMM Simulation Rainfall Range (inches)
b
 39.8 - 77.5 36.6 - 77.4 35.4 - 71.6 32.3 - 70.7 38.6 - 61.4 46.8 - 57.6 --- 

Inflow 

Total Inflow Volume (ac-ft) 85,533 96,847 195,651 269,737 47,508 17,055 712,331 

Total Inflow TP Load (mt) 11.520 17.117 21.044 36.327 9.160 2.624 97.792 

FWM Concentration Inflow TP (ppb) 109 143 87 109 156 125 111 

Hydraulic Loading Rate (HLR) (cm/d)
c
 1.40 1.21 2.58 1.36 0.65 1.70 1.43 

TP Loading Rate (PLR) (g/m
2
/yr)

c
 0.56 0.63 0.82 0.54 0.37 0.78 0.58 

Outflow 

Total Outflow Volume (ac-ft) 76,208 94,011 217,570 291,838 41,779 9,061 730,468 

Total Outflow TP Load (mt) 2.010 2.598 3.278 6.670 1.659 0.833 17.048 

Flow-weighted Mean Outflow TP (ppb) 21 22 12 19 32 75 19 

Outflow Plus Diversion Structures FWM TP (ppb)
i
 21 22 NA NA NA NA --- 

Hydraulic Residence Time (d) 15 41 19 31 46 3 --- 

TP Retained (mt) 9.509 14.519 17.766 29.657 7.501 1.791 80.744 

TP Removal Rate (g/m
2
/yr) 0.46 0.54 0.69 0.44 0.30 0.53 0.48 

Load Reduction (%) 83% 85% 84% 82% 82% 68% 83% 

Period of Record Performance 
j
 

Start date  Sep 2004 Oct 1993 Jun 1999 Oct 2003 Oct 1999 Oct 1997 1994 - 2012 

Total Inflow Volume (ac-ft) 648,071 3,256,934 2,764,250 3,719,561 1,226,542 687,681 12,303,039 

Total TP Load Retained to Date (mt) 94.575 479.954 268.868 439.843 211.710 65.726 1,560.677 

FWM Concentration TP Outflow to Date (ppb) 57 51 22 18 93 34 37 

a
 Adjusted Effective Treatment Area (AETA) reflects treatment cells temporarily offline for plant rehabilitation, infrastructure repairs, or LTP enhancements. For information on how AETA is calculated, see Volume I, 

Chapter 5, pages 5-10 and 5-11, and Table 5-2. 
b
 SFWMM ï South Florida Water Management Model 
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Table 10. Continued . 

Required WY2011 Permit Reporting: Everglades Forever Act (EFA), 
National Pollutant Discharge Elimination System (NPDES), Administrative Order (AO), Interim Effluent Limit (IEL) 

  STA-1E STA-1W STA-2 STA-3/4 STA-5 STA-6 All STAs 

Operational permit phase
d
 Stabil. Stabil. Stabil. Post-Stabil.

e
 Stabil. Stabil. ---- 

In compliance with permits? Yes Yes Yes Yes Yes Yes ---- 

Within Operational Envelope?       ---- 

Average (Flow/Load) Yes/Yes Yes/Yes Yes/Yes NA Yes/Yes Yes/Yes ---- 

Maximum (Flow/Load) Yes/Yes Yes/Yes Yes/Yes NA Yes/Yes Yes/Yes ---- 

Was EFA IEL achieved? Yes Yes Yes  Yes Yes  No
f
 ---- 

Was NPDES/AO annual IEL achieved?
h 

Yes Yes Yes  Yes Yes  No
f
 ---- 

Was NPDES/AO 50 ppb 3-year test
 
achieved? Yes Yes NA Yes NA NA ---- 

Was EFA 50 ppb annual diversion test achieved? Yes Yes NA NA NA NA ---- 

Were there any water quality excursions (other than phosphorus)? No No No No No No ---- 

Was dissolved oxygen (DO SSAC) achieved?
g
 Yes Yes Yes Yes Yes No ---- 

Permit Limits 

Operational Envelope:
c
       ---- 

Avg. inflow volume (ac-ft) 207,808 206,987 262,762 NA 156,643 28,772 ---- 

Max. inflow volume (ac-ft) 304,993 329,169 412,614 NA 209,265 34,905 ---- 

Avg. inflow TP load (mt) 33.702 44.303 33.140 NA 39.457 3.189 ---- 

Max. inflow TP load (mt) 49.721 72.273 54.716 NA 63.929 3.968 ---- 

Outflow EFA and NPDES/AO Limits:        ---- 

Outflow EFA IEL TP limit (ppb) 22 26 29 76 41 28 ---- 

Outflow NPDES/AO IEL TP limit (ppb) 68 76 29 76 41 28 ---- 

Units: parts per billion (ppb are equivalent to micrograms per liter (µg/L)); mt ï metric tons; ac-ft ï acre feet; cm/d ï centimeters per day; d ï days; g/m
2
/yr ï grams per square meter per year. 

c
 Inflow volume or total phosphorus (TP) load/adjusted effective treatment area 

d
 See the Permit Status and Reporting Requirements section of this chapter. Stabil. = Stabilization, Post-Stabil. = Post Stabilization 

e
 STA-3/4 is operated under permits issued in 2004 and is considered to be in the post-stabilization phase and the outflow water quality limit (IEL) is set at 76 ppb as defined in those permits. Operational 

envelope comparison is not applicable (NA) under present permit. 
f
 Excursions to the IEL are detailed further in the STA Performance section of this chapter. 

g
 See the Dissolved Oxygen section of this chapter for details regarding the dissolved oxygen site-specific alternative criteria (DO SSAC). 

h
 The NPDES/AO permits for STA-1E, STA-1W, and STA-3/4 require a two-part test for phosphorus compliance. The two-part test states that the annual outflow TP FWM concentration has to be less than 

the IEL for the reported water year and the TP FWM. 
i
 The EFA permit for STA-1W and STA-1E, limits the discharge concentrations resulting from diversion events (Specific Conditions 26A & B) to a 50 ppb maximum annual limit individually for each STA. The 
50 ppb diversion limit is calculated as an annual FWMC for combined discharges from the EAA during each water year from the G-301 diversion structure and G-251 and G-310 pump stations for STA-1W, 
and from the G-300 diversion structure and G-362 pump station for STA-1E. 
j
 The values reflect flow data correction in DBHYDRO for G372 from May 19, 2009 to June 12, 2009. 

Notes: Flow-proportional auto-samplers are used to calculate TP loads and concentrations, if available. Period of record calculations include the amount of inflows and TP loads used to hydrate the STAs 
during start-up if those data are available. STA-1E flows and TP loads that occurred in WY2004 in response to regional flooding due to Hurricanes Francis and Jeanne are also included. 



Appendix 3 -1 Volume III : Annual Permit Reports  

 App. 3 -1-14   

 

Figure 3.  STA outflow total phosphorus (TP) concentrations in parts per billion (ppb) compared  

to Everglades Forever Act (EFA) and National Pollution Elimination System (NPDES)/  

Administrative Order (AO) interim effluent limits (IELs).   
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Table 11.  Information fulfil ling the permit - related reporting requirement for the amount of water diverted  

around the STAs and received by the STAs from Lake Okeechobee as inflows in WY2012 a.  

STA 

STA Diversion Structure Flow Inflows from Lake Okeechobee 

Structure 

STA Diversion 
Water Supply, 

Gate Maintenance, etc. 
Structure 

Lake Flow-Through
c Supplemental Water to 

Maintain Vegetation
e
 

Volume 
(ac-ft) 

 TP Load 
(mt) 

FWM TP 
(ppb) 

Volume 
(ac-ft) 

 TP Load 
(mt) 

FWM TP 
(ppb) 

Volume 
(ac-ft) 

 TP Load 
(mt) 

FWM TP 
(ppb) 

Volume 
(ac-ft) 

 TP Load 
(mt) 

FWM TP 
(ppb) 

STA-1E 
G-300 ---- ---- ---- 1 <0.001 87 

G-311 5,470 0.682 101 3,562 0.384 87 

S-319 858 0.114 108 549 0.077 113 

Total ---- ---- ---- 1 <0.001 87 Total 6,328 0.796 102 4,111 0.461 91 

STA-1W 
G-301 ---- ---- ---- 1 <0.001 83 G-302 8,871 1.013 93 3,368 0.361 87 

Total ---- ---- ---- 1 <0.001 83 Total 8,871 1 93 3,368 0.361 87 

STA-2 

G-338 ---- ---- ---- 0 <0.001 49 
S-6

b
 11,598 0.436 30 10,992 0.412 30 

G-339 ---- ---- ---- 63 0.003 35 

Total ---- ---- ---- 63 0.003 35 Total 11,598 0.436 30 10,992 0.412 30 

STA-3/4 

G-371 19,139 2.189 93 12,704 0.822 52 G-370 7,159 0.325 37 6,485 0.262 33 

G-373 36,058 3.720 84 18,231 0.740 33 G-372 11,815 0.524 36 11,375 0.503 36 

Total 55,197 5.909 87 30,936 1.562 41 Total 18,974 0.849 36 17,860 0.765 35 

STA-5 
N/A ---- ---- ---- ---- ---- ---- 

G-507
d
 4,530 0.120 21 4,530 0.120 21 

G-349B
d
 16 0.000 18 16 0.000 18 

G-350B
d
 5,281 0.132 20 5,281 0.132 20 

Total ---- ---- ---- ---- ---- ---- Total 9,827 0.252 21 9,827 0.252 21 

STA-6 
G-407 ---- ---- ---- 63 0.003 35 ---- ---- ---- ---- ---- ---- ---- 

Total ---- ---- ---- 63 0.003 35 Total ---- ---- ---- ---- ---- ---- 

All STAs Total 55,197 5.909 87 31,064 1.567 41 Total 55,598 3.347 49 46,158 2.250 40 

 
Units: ac-ft ï acre-feet; mt ï metric tons; ppb ï parts per billion (ppb are equivalent to micrograms per liter (µg/L)  
a Some numbers reported are estimated using Everglades Agricultural Area (EAA) model output; see also Volume I, Appendix 3A-5. 
b Some lake flow-through water at S-6 was for agricultural irrigation and was not routed to the STA-2 for supplemental water. 
c Lake flow-through: A balance of Lake Okeechobee outflow into EAA basins and discharges from EAA basins. 
d Water was delivered via the G507, G349B and G350B structure for STA-5 rehydration was from mixed sources of Lake Okeechobee, STA-3/4 discharges and STA-5 

seepage return. TP loads and flow weighted mean TP concentrations were calculated based on G-507 monitoring data. The data presented here are from Lake Okeechobee only.  
e Supplemental water was delivered to STA-1E, STA-2 and STA-3/4 from May 1 to June 25, 2011 and from January 17 to April 18, 2012, to STA-1W from January 17 to April 18, 2012, and to STA-5 

throughout the water year.
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In WY2012, all the STAs removed a significant amount of the inflow TP loads, ranging from 
68 to 85 percent load reduction (Table 10). About 80.8 metric tons (mt) of TP that would have 
entered the EPA was instead retained in the STAs. Since 1994, the total amount of TP retained in 

the STAs is about 1,550 mt. 

Comparison of the outflow TP FWM concentration to the IEL shows that the 75 ppb outflow 
concentration measured at STA-6 did not meet the EFA or NPDES permit IEL of 28 ppb.  
STA-1E, STA-1W, STA-2, STA-3/4, and STA-5 met both the EFA and NPDES/AO IELs. 
Performance of all the STAs was compared to the EFA and NPDES/AO IELs for three or more 
consecutive water years, WY2008ïWY2012, illustrating that STA-5 was the only STA not to be 

below the IEL for WY 2009ïWY2011, although it was below for WY2012 (Figure 3). Even 
though STA-6 did not meet the EFA or NPDES/AO criteria, all STAs were considered to be in 
compliance in WY2012 as previously noted (see explanation on page App. 3-1-11). 

Other Water Quality Permit Requirements  

Water quality parameters with Florida Class III standards are identified in Table 12. 

Compliance with EFA permits is determined based on the following three-part assessment: 

1. If the annual average outflow concentration does not cause or contribute to violations of 
applicable Class III water quality standards, then the STA shall be deemed in compliance. 

2. If the annual average concentration at the outflow causes or contributes to violations of 
applicable Class III water quality standards, but does not exceed or is equal to the annual 
average concentration at the inflow stations, then the STA shall be deemed 

in compliance. 

3. If the annual average concentration at the outflow causes or contributes to violations of 
applicable Class III water quality standards and also exceeds the annual average 
concentration at the inflow station, then the STA shall be deemed out of compliance. 

The determination as to whether an STA is contributing to a violation for a specific parameter 
is a comparison of the average annual inflow concentration to the average annual outflow 

concentration relative to the three-part assessment. The South Florida Water Management District 
(District or SFWMD) has performed all sampling and analysis in compliance with Chapter 62-
160, Florida Administrative Code (F.A.C.), and the Districtôs Laboratory Quality Manual 
(SFWMD, 2011a) and Field Sampling Quality Manual (SFWMD, 2011b). The annual permit 
compliance monitoring report for mercury in the STAs is presented in Attachment C. Each STA 
has different permit reporting requirements for annual water quality constituents. 

Compliance with the specific conductance (or conductivity) criteria for Class III fresh waters 
is described in Section 62-302.530, F.A.C., as measured values that are not more than 50 percent 
above background or do not exceed 1,275 microsiemens per centimeter (µS/cm), whichever is 
greater. Because the samples are collected in freshwater systems, conductivities at STA inflows 
and outflows are typically lower than 1,275 ɛS/cm. 

The Class III criterion for turbidity, as specified under Section 62-302.530, F.A.C., states that 

measured values shall not be more than 29 nephelometric turbidity units (NTUs) above natural 
background conditions. Under Chapter 62-303, F.A.C., natural background is defined as: 

éthe condition of waters in the absence of man-induced alterations based on the best 

scientific information available to the Department. The establishment of natural 

background for an altered water body may be based upon a similar unaltered water body 

or on historical pre-alteration data... 
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Because the FDEP has not compiled any information on what it considers natural 
background, the District has determined that any measured value that is greater than 29 NTUs 
exceeds the turbidity criterion. 

Table 1 2.  Water quality parameters with Florida Class III criteria specified  

in  Section 62 -302.530, Florida Administrative Code.  

Parameter Units Florida Class III Criteria
a
 

Dissolved Oxygen
2
 mg/L Ó 5.0 mg/L 

Specific Conductance µS/cm 
Not > 50 percent of background or 

> 1,275 µS/cm, whichever is greater 

pH SU Not < 6.0 or > 8.5 

Turbidity NTU Ò 29 NTUs above background conditions 

Un-ionized Ammonia mg/L Ò 0.02 mg/L 

Alkalinity mg CaCO3/L Not < 20 mg/L 

mg/L ï  milligrams per liter; ɛS/cm ï microsiemens per centimeter; SU ï standard units; NTU ï nephelometric turbidity units; mg CaCO3/L ï milligrams 
calcium carbonate per liter 
a 
Because the STAs are freshwater systems, the background concentration for specific conductance is assumed to be less than 1,275 µS/cm, and the 

background concentration for turbidity cannot exceed 29 NTUs. 
b 
Permits for all STAs, except STA-3/4, require compliance with the site-specific alternative criteria (SSAC) for dissolved oxygen (Weaver, 2004). 

Water Year 201 2  Performance for Other Water Quality Parameters  

For water quality parameters that do not have a Florida Class III standard, excursions are 
noted when the annual outflow FWM concentrations are higher than the annual inflow FWM 
concentrations. An STA may have individual excursions yet be in overall compliance if it meets 

the remaining components of the EFA three-part assessment. 

WY2012 monitoring data for permitted water quality parameters other than TP and DO at the 
STA inflows and outflows are presented in Attachment B. Annual FWM concentrations at 
inflows and outflows of the STAs, including excursion analysis, are summarized in Tables 12 

and 13. During WY2012, no excursions occurred at any of the STAs. Also, none of the annual 
FWM concentrations measured at the outflows of each STA exceeded the Class III criteria and 

were lower than annual FWM concentrations at the inflows to the STAs. 

Pursuant to the EFA permits for each of the STAs (except STA-3/4), a statistical analysis is 
used to compare DO levels within the STA as set forth in the Everglades marsh DO site-specific 
alternative criteria (SSAC) to evaluate compliance annually. Additional details regarding the DO 
SSAC are presented in the Dissolved Oxygen section of this appendix. 

Inflow and outflow FWM concentrations were compared statistically with a significance level 

(Ŭ) of 0.05. The Shapiro-Wilk test of normality was used to determine if datasets deviated 
significantly from normality. Those datasets that did not deviate significantly from a normal 
distribution (i.e., p > 0.05) were analyzed using the Studentôs t-test. Datasets that deviated 
significantly from normality (p < 0.05) were tested using the Mann-Whitney U test (a non-
parametric equivalent of the Studentôs t-test). 

During WY2012, 12 datasets did not deviate from normal distribution and 11 datasets did 

show deviation. Therefore, both the Mann-Whitney U and Studentôs t-test were used to compare 
the inflow and outflow FWM concentrations. These statistical comparisons are summarized in 
Table 14 by parameter and STA. Of the 23 datasets evaluated, nine comparisons exhibited 
statistically significant differences between inflow and outflow FWM concentrations. For eight of 
the nine datasets, inflow FWM concentrations were significantly higher than outflow FWM 
concentrations.  
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Table 1 3.  Summary of annual FWM concentrations of parameters  

other than TP for inflow and outflow of the STAs during WY20 12 . 

[Note: n ï sample size; Conc. ï concentration]  

Parameter 

Annual Flow-Weighted Means
a
 

Total Inflow  Total Outflow 

n
b
 Conc.  n

b
 Conc. 

STA-1E 

Sulfate (mg/L) 38 (75) 47.9  15 (27) 43.1 

Alkalinity (mg CaCO3/L) 39 (81) 200  15 (27) 178 

Total Nitrogen (mg/L) 36 (78) 2.48  14 (26) 1.68 

Nitrate + Nitrite as N (mg/L) 36 (78) 0.728  14 (26) 0.043 

STA-1W 

Sulfate (mg/L) 4 (21) 88.9  24 (54) 59.4 

Alkalinity (mg CaCO3/L) 5 (27) 259  24 (54) 169 

Total Nitrogen (mg/L) 5 (27) 6.2  22 (52) 1.93 

Nitrate + Nitrite as N (mg/L) 5 (27) 2.859  22 (52) 0.045 

STA-2 

Sulfate (mg/L) 24 (70) 69.4  18 (26) 59.1 

Total Nitrogen (mg/L) 25 (77) 4.36  17 (25) 2.36 

Nitrate + Nitrite as N (mg/L) 25 (77) 1.561  17 (25) 0.305 

STA-3/4 

Turbidity (NTU) 9 (22) 5.1  37 (66) 1 

Soluble Reactive Phosphorus (mg/L) 27 (76) 0.035  101 (228) 0.002 

Sulfate (mg/L) 18 (52) 79  63 (156) 58.3 

Total Nitrogen (mg/L) 18 (52) 112  63 (156) 105 

Nitrate + Nitrite as N (mg/L) 18 (51) 3.7  63 (154) 2.01 

STA-5 

Sulfate (mg/L) 35 (113) 12.4  27 (130) 5 

Total Nitrogen (mg/L) 31 (105) 1.71  24 (125) 1.47 

Nitrate + Nitrite as N (mg/L) 31 (105) 0.075  24 (125) 0.006 

STA-6 

Sulfate (mg/L) 10 (20) 13.5  20 (38) 5.7 

Total Nitrogen (mg/L) 10 (20) 1.5  20 (38) 1.41 

Nitrate + Nitrite as N (mg/L) 10 (20) 0.032  20 (38) 0.006 

a Annual flow-weighted means are computed for inflows and outflows by combining the data from individual stations  

b n: total number of samples collected with flow (total number of samples collected regardless of flow)  
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Table 1 4.  Statistical comparison of monthly FWM concentrations at inflows and 

outf lows of the STAs for oth er water quality parameters  for WY2012 .  

Note: NA - data was not collected; and NC - insufficient data to perform the statistical analyses. 
a Probability level (p-value) computed using appropriate comparison test. A significance level (Ŭ) of 0.05 was used. When p-value 
was less than 0.05, the parameter concentrations were significantly different between the inflow and outflow. Significant p-values 
are identified by shading and are presented in the table as italicized and bolded values. 
b STA structure group (pooled inflow or pooled outflow) exhibiting higher parameter concentrations during the water year. 
c Statistical test used to compare inflow and outflow water quality data. Choice of test was based on distributional assumptions. If 
the distribution of data did not significantly deviate from normality, the Student t test (t Test) was used. When the distribution of 
data deviated significantly from normality, the Mann-Whitney test (non-parametric equivalent) was used.  

Parameter 
Name 

Variable 
Storm Water Treatment Areas 

STA-1E STA-1W STA-2 STA-3/4 STA-5 STA-6 

Specific 
Conductivity 

p-Value
a
 0.016 0.248 0.330 0.471 1.000 0.901 

Structure
b
 Outflow Outflow Inflow Outflow Inflow Inflow 

Statistical 
Test

c
 

t Test 
Mann-

Whitney 
t Test t Test 

Mann-
Whitney 

t Test 

Turbidity 

p-Value
a
 NA NA NA NC NA NA 

Structure
b
 NA NA NA NC NA NA 

Statistical 
Test

c
 

NA NA NA NC NA NA 

Alkalinity 

p-Value
a
 0.390 NC NA NA NA NA 

Structure
b
 Both NC NA NA NA NA 

Statistical 
Test

c
 

t Test NC NA NA NA NA 

Sulfate 

p-Value
a
 0.583 NC 0.477 0.599 0.001 <0.001 

Structure
b
 Outflow NC Outflow Inflow Inflow Inflow 

Statistical 
Test

c
 

t Test NC 
Mann-

Whitney 
t Test t Test t Test 

Soluble 
Reactive 

Phosphorus 

p-Value
a
 NA NA NA 0.001 NA NA 

Structure
b
 NA NA NA Inflow NA NA 

Statistical 
Test

c
 

NA NA NA 
Mann-

Whitney 
NA NA 

Nitrate + 
Nitrite 

p-Value
a
 0.032 NC 0.001 0.004 <0.001 0.004 

Structure
b
 Inflow NC Inflow Inflow Inflow Inflow 

Statistical 
Test

c
 

Mann-
Whitney 

NC 
Mann-

Whitney 
Mann-

Whitney 
t Test 

Mann-
Whitney 

Total 
Nitrogen 

p-Value
a
 0.591 NC 0.201 0.643 0.622 0.895 

Structure
b
 Outflow NC Inflow Inflow Inflow Inflow 

Statistical 
Test

c
 

Mann-
Whitney 

NC 
Mann-

Whitney 
Mann-

Whitney 
t Test t Test 
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Dissolved Oxygen  

DO concentrations below 5.0 milligrams per liter (mg/L) occur commonly throughout the 

Everglades Protection Area (EPA), including interior marsh sites minimally impacted by nutrient 
enrichment or cattail invasion. Frequent DO levels below 5.0 mg/L are typical in macrophyte-
dominated wetlands where photosynthesis and respiration result in wide diel swings in DO levels. 
Because low DO concentrations often measured in the EPA represent natural variability in this 
type of ecosystem, the FDEP, pursuant to Chapter 62-302.800(1), F.A.C., has promulgated a 
SSAC for DO in the Everglades. This SSAC addresses the natural fluctuations that influence 

background DO levels. Weaver et al. (2008) explains the SSAC and its development and 
application in assessing DO excursions. The specific methods for determining compliance are set 
forth in the DO SSAC (Weaver and Payne, 2004), which was adopted by Secretarial Order on 
January 26, 2004, and approved by the U.S. Environmental Protection Agency (USEPA) as a 
revision to the State of Floridaôs water quality standards on June 16, 2004. 

Previous reports (Jorge et al., 2002; Goforth et al., 2003, 2004, 2005; Pietro et al., 2006 and 

2007) provided monitoring results, comparisons, and evaluations for diel DO in the STAs. These 
reports were used to assess the impact of STA discharges on the downstream Everglades 
ecological system or downstream water quality with respect to DO and pursuant to EFA permits 
and associated AOs for STA-1E, STA-1W, STA-2, STA-3/4, and STA-5. These reports also 
provided data to the FDEP for developing the DO SSAC. DO SSAC comparisons have been used 
to assess the STAs (except STA-6) since WY2007 (Pietro et al., 2008). STA-6 did not have a diel 

DO permit requirement when the DO SSAC was adopted. 

The SSAC is now included in EFA permits and associated AOs of STA-1E, STA-1W, 
STA-2, STA-5, and STA-6 as a permit compliance criterion. The DO SSAC is also expected to 
be included in future STA permits for STA-3/4; the NPDES permit issued on January 9, 2004, for 
this STA stipulates that the permit shall be revised in the event that the State of Florida 
establishes a DO SSAC in the EPA. 

EFA Permits and AOs issued for the Everglades STAs require that the District provide the 
FDEP with an annual report consisting of an analysis demonstrating that DO levels in STA 
discharges do not adversely change the downstream Everglades ecology or the downstream water 
quality. As the DO SSAC has been adopted by the FDEP and formally approved by the USEPA, 
assessment on possible downstream impacts by the outflows from STAs during WY2012 was 
performed by applying the DO SSAC at the outflow stations. 

Biweekly DO concentrations measured at STA discharge points during WY2012 are provided 
in Attachment B. A summary of annual DO levels at these permitted outflows and calculated DO 
SSAC for each STA are provided in Table 15. A comparison of the measured mean annual DO 
for an outflow station with the calculated mean annual SSAC determines compliance. When 
mean annual DO concentrations measured at the outflow stations are greater than the calculated 
mean annual concentration utilizing the SSAC equation, then the outflow values are in 

compliance with the permit.  

During WY2012, two outflow stations at STA-5 (G344E and G344F) and STA-6 (G354C 
and G393B) had mean annual DO levels lower than the SSAC (Table 15). Low DO 
concentrations (<2.40 mg/L) measured at the two outflow stations for STA-5 reflected stagnant 
conditions. Flow at these two stations was recorded less than 2 percent of the time during 2012 (6 
out of 366 days). The total flow recorded at these two structures was less than 4 acre-feet or less 

than 0.01 percent of the total annual flow for STA-5. Therefore, it is highly unlikely that low DO 
measured at these two monitoring stations would have any impact on DO concentrations 
downstream of the STA. 
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Only two outflow stations (G354C and G393B) at STA-6 were monitored during WY2012. 
Both stations had annual average DO concentrations below the calculated SSAC limit (Table 15). 
As previously noted, Section 2 of STA-6 (outflow station G352) was offline in during WY2012 

due to the Compartment C build-out construction. No flow was recorded at G354C and G393B 
for the periods from May 1ïJuly 13, 2011, and December 15, 2011ïApril 30, 2012. 

Table 15 . Summary of WY2012 annual dissolved oxygen (DO) levels at outflow 

stations for each STA compared to the site -specific alternative criteria (SSAC).  

STA 
Outflow 
Station 

No. of 
Samples 

Mean ± SD
1
 Minimum Maximum 

Mean 
Annual 

SSAC Limit
2
 

SSAC Limit 
Classification

3
 

STA-1E S362 52 6.26 ± 1.26 3.41 10.20 2.85 Above 

STA-1W 

G251 52 2.27 ± 1.50 0.33 6.48 2.25 Above 

G310 52 5.31 ± 1.41 2.42 8.43 2.06 Above 

STA-2 G335 52 4.76 ± 1.32 2.39 8.54 2.25 Above 

STA-3/4 

G376B 53 5.24 ± 1.56 2.47 8.49 2.46 Above 

G376E 53 5.65 ± 1.70 2.90 9.24 2.54 Above 

G379B 53 4.71 ± 1.45 1.80 8.72 2.69 Above 

G379D 53 5.37 ± 1.64 1.71 8.93 2.82 Above 

G381B 53 5.33 ± 1.74 1.37 8.77 3.04 Above 

G381E 53 5.49 ± 1.79 2.17 9.26 3.17 Above 

STA-5 

G344A 52 3.94 ± 2.37 0.65 8.61 2.22 Above 

G344B 52 3.74 ± 2.25 0.85 9.15 2.40 Above 

G344C 44 3.99 ± 2.55 0.63 9.56 2.48 Above 

G344D 44 3.63 ± 2.26 0.65 9.04 2.64 Above 

G344E 37 1.42 ± .85 0.33 4.16 2.52 Below 

G344F 37 1.51 ± .70 0.50 3.16 2.57 Below 

STA-6 

G354C 36 2.46 ± 2.04 0.15 7.74 2.78 Below 

G393B 36 2.43 ± 1.76 0.43 7.26 2.94 Below 

Note: 
1
 Arithmetic mean ± standard deviation (SD) 

 
2
 SSAC limit derived using the equation derived by Weaver (2004) which calculates the limit using water 

temperature and time of day data recorded at each monitoring location during each monitoring event. 

 

3
 SSAC limit indicates whether the mean annual DO level measured at an outflow station was above or 

below the SSAC limit. To be above the SSAC limit, mean annual DO must be equal to or greater than the 
mean annual SSAC limit. Note: In this table, data below the limit are denoted in bold. 

 
STA-1E and STA-1W EFA Permit No. 0279499-001-EM; STA-2 EFA Permit No. 0126704-005-EM; STA-
3/4 EFA Permit No. 0192895 and NPDES Permit No. FL0300195; STA-5 EFA Permit No. 0131842-006-
GL; and STA-6 EFA Permit No. 0236905-001 (PATS No. 262918309). 
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Approximately 50 percent of the DO measurements at these two monitored stations were 
collected during no flow conditions (i.e., stagnant conditions). DO levels measured at the two 
outflow stations of STA-6 from JulyïOctober 2011 are considered to be representative of the wet 

season when surface water temperatures are higher and solubility of oxygen is lower. During this 
period, productivity is also higher in the STA as more nutrients are introduced through rainfall 
and runoff. After October 2011, DO concentrations increased as expected as water temperatures 
decreased and inflows to the STA decreased. During WY2012, average annual DO levels for 
stations G354C and G393B were 2.46 and 2.43 mg/L, respectively. These annual concentrations 
were 0.3 to 0.5 mg/L lower than the SSAC (Table 15). Overall, the average DO concentrations 

reported for these two outflow stations were higher than in the previous year by more than  
1 mg/L. It is important to note that DO levels reported for STA-6 outflows during WY2012 are 
not representative of a typical year of operation at this STA. 

In addition to assessing STA performance in WY2012 relative to the DO SSAC, a 
comparison of STA performance with the SSAC for the past five water years was also performed. 
Figure 4 presents the mean annual residual DO levels for STA outflow for WY2007ïWY2012. 

When mean annual DO levels are greater than the SSAC, the mean annual residuals (or difference 
between mean annual DO levels and SSAC) are positive (or greater than zero). All outflow 
stations at STA-1E, STA-2, and STA-3/4 and one outflow stations at STA-1W (e.g., G310) had 
positive residuals and exhibited continued improvement in DO levels since WY2007. In addition, 
outflow stations at STA-1W, three stations in STA-5, and two stations in STA-6 exhibited 
improved DO levels. 

Compliance with the DO SSAC at marsh stations is analyzed in Volume I, Chapter 3A. A 
summary table for individual marsh stations in the Arthur R. Marshall Loxahatchee National 
Wildlife Refuge (Refuge), Water Conservation Areas (WCAs) 2 and 3, and Everglades National 
Park (ENP or Park) is provided in Volume I, Appendix 3A-3. Based on the results of the SSAC 
analysis, 10 marsh stations did not pass the DO SSAC assessment in WY2012. These stations are 
LOX16, LOXA105, LOXA124, LOXA136, X1, and Z1 (Refuge); F1and F2 (WCA-2); and 

CA316 and CA38 (WCA-3). All marsh stations in the ENP exceeded calculated SSAC limits. 

As discussed in Volume I, Chapter 3A, three stations in the Refuge (LOXA124, X1, and X4) 
that did not pass compliance with the DO SSAC were only sampled one time during the reporting 
period (January 5, 2012). However, it should be noted that data comparison of these stations (i.e., 
single measurement per location) to the DO SSAC may not be appropriate to affirm DO 
compliance. Another station in the Refuge that did not meet the SSAC limit is marsh station 

LOX16, located in the southern portion of the Refuge close to the S-10A structure and 28 
kilometers (km) from STA-1W and STA-1E discharges. The annual average DO concentrations 
for this station (mean = 2.14 mg/L) was lower than the annual SSAC limit by approximately 0.4 
mg/L. Based on the DO levels of neighboring stations (LOX15 = 3.96 mg/L and S10C = 7.03) 
and its proximity to the STA-1W and STA-1E discharges (see Figure 3A-1 in Volume I, Chapter 
3A), it is not likely that the discharge from either STA resulted in the depressed DO levels 

observed at LOX16. 

Two marsh stations (LOXA105 and LOXA136), located along downstream transects from 
STA-1W and STA-1E, respectively, did not meet the DO SSAC during WY2012. These two 
stations are located approximately 1.0 km from the STA outflows and approximately 0.7 km from 
the rim canal (see Figure 3A-1 of Volume I, Chapter 3A). Water quality sampling at these two 
stations did not start until mid-September 2011 due to dry conditions or water depths less than  

10 cm. Most of the DO measurements were made during the period from November 2011ïApril 
2012. Figure 5 compares the DO concentrations for stations along the two STA downstream 
transects. It is evident from the plots that LOXA105 and LOXA136, which are located under 1 
km from the rim canal, exhibited the lowest average DO concentrations of all transect stations. 
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DO concentrations at these two stations averaged 2.92 mg/L at LOXA105 and 2.68 mg/L at 
LOXA136 (see Volume I, Appendix 3A-3). Rim canal DO concentrations averaged 
approximately 5.6 mg/L, which are comparable to mean annual DO from STA-1E and STA-1W. 

Transect stations located more than 1 km from the rim canal exhibited higher DO concentrations 
and were in compliance with the DO SSAC. 

Marsh stations F1 and F2 in WCA-2 had a mean annual DO level of 3.0 mg/L and 2.3 mg/L 
(or 0.4 and 0.9 mg/L below the SSAC limit; see Volume I, Appendix 3A-3), respectively. These 
marsh stations are located 2 km and 4 km downstream of the S-10C structure, respectively, and 
approximately 14 km east of the STA-2 discharge canal, L-6 (see Figure 3A-2 of Volume I, 

Chapter 3A). Based on the location of both stations, it unlikely that DO levels measured at these 
stations were influenced by discharges from STA-2. The two marsh stations in WCA-3 (CA316 
and CA38) are also not believed to have been influence by STA discharges. Both stations are 
approximately 20 km from the nearest STA discharge (see Figure 3A-2 of Volume I, Chapter 
3A). In addition, all other marsh stations located around these two marsh stations exhibited mean 
annual DO levels above the SSAC limit. The depressed DO levels may reflect natural processes 

as well as localized effects. 
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Figure 4 . The mean annual residual DO plots at STA outflow stations from   

WY2007 ïWY2012. Mean annual residuals were computed as the difference  

between the mean annual DO and mean annual SSAC. Negative residuals  

indicate that an outflow station was below the SSAC limit, while positive  

residuals indicate that an outflow station was above the SSAC limit.  
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Figure 5 . DO concentrations at monitoring stations located  

along transects downstream from STA -1W and STA -1E during WY2012.  

The two top graphs show annual mean DO concentrations (± SD) plotted  

with distance from the rim canal for the STA -1W (A) and STA -1E (B) transects.  

The two graphs on the bottom show monthly DO concentrations at each  

station along the STA -1W (C) and STA -1E (D) transects.  

Mercury  

During WY2012, there were no violations of the Florida Class III numerical water quality 
standard of 12 nanograms (ng) of total mercury per liter (THg/L) at any STA. The total outflow 

mercury load was lower than the inflow load. Surface water samples are collected in STA-1E, 
STA-2, and STA-5 for total mercury (THg) and methylmercury (MeHg) analysis; no water 
samples were collected in STA-6 due to the Compartment C build-out construction. Surface water 
mercury monitoring within STA-1W and STA-3/4 was terminated in accordance with the 
guidelines listed in the Protocol for Monitoring Mercury and Other Toxicants (SFWMD and 
FDEP, 2011) (see Attachment C). Currently, mercury monitoring in STA-1E is in Phase 2, Tier 1 

(note that a request to move to Phase 3, Tier 1 was submitted to the FDEP for their approval), and 
STA-1W is in Phase 3, Tier 3. STA-2 is currently in Phase 2, Tier 1 (note that request to move to 
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Phase 3, Tier 3 for Flow-ways 1, 2, and 3 and for Cell 4 was submitted to the FDEP for their 
approval). STA-3/4 is in Phase 3, Tier 2; STA-5 northern and central flow-ways are in Phase 3, 
Tier 3; STA-5 Southern Flow-way is in Phase 2, Tier 1; STA-6, Cells 3 and 5, are in Phase 3, Tier 

3; and STA-6 Section 2 is in Phase 2, Tier 1. 

During WY2012, the annual average mercury concentrations in mosquitofish (Gambusia 
affinis) and sunfish (Lepomis spp.) from all interior STA locations were similar to those in 2011. 
The lowest THg concentration in mosquitofish was found in STA-3/4 and STA-5 while the 
highest was found in STA-6. For sunfish, the lowest THg concentration was found in STA-3/4 
and the highest was found in STA-1E. For largemouth bass (LMB, Micropterus salmoides), 

sample collection was unsuccessful in STA-5 and STA-6. The lowest THg concentration was 
found in STA-2 and the highest was found in STA-3/4. Based on U.S. Fish and Wildlife Service 
(USFWS) and USEPA predator protection criteria, fish-eating wildlife foraging within all STAs 
appear to be at an overall moderate risk to mercury exposure. STA mercury performance criteria 
are evaluated on an annual basis. If respective action levels are exceeded, then corrective 
measures are taken in accordance with the FDEP-approved monitoring plans. Additional 

information on fish mercury concentrations, including spatial and temporal trends within and 
downstream of each STA, are presented in Attachment C. 

Rotenberger Wildlife Management Area Restoration and  
STA Transect Monitoring  

The District monitors adjacent wetland areas that receive discharges from the STAs, which 
include the Refuge (adjacent to STA-1E and STA-1W), WCA-2A (adjacent to STA-2), and the 
Rotenberger Wildlife Management Area (adjacent to STA-5) (Figure 1). Water and sediment 
quality, flow, stage and vegetation data are collected at inflow points and along prescribed 
transects to assess changes in conditions as water moves south. In accordance with the annual 
reporting requirements of related permits, these WY2012 data are provided in Attachment D. 
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Attachment A:  

Specific Conditions and  

Cross - References  
 

Tables A-1 through A-4 provide specific conditions, actions taken, and cross-references for 
Stormwater Treatment Areas (STAs) constructed under the Everglades Forever Act (EFA).  
Table A-1 provides this information for both STA-1 West (STA-1W) and STA-1 East (STA-1E), 
operation of which is authorized by Florida Department of Environmental Protection (FDEP) 
permit number 0279499-001-EM. STA-2 (FDEP permit 0126704-008-EM) and STA-3/4 (FDEP 
permit 0192895) information is provided in Tables A-2 and A-3, respectively. Table A-4 

provides this information for both STA-5 and STA-6, which are authorized by FDEP  
permit 0131842-009-EM. 
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Table A - 1.  Specific conditions, actions taken, and cross - references presented for  the  Stormwater Treatment Area 1 

West (STA -1W) and Stormwater Treatment Area 1 East (STA -1E)  projects (EFA permit 0279499 -001 -EM)  in this report . 

Specific 
Condition 

Description 
Applicable 

Phase 
Action Taken 

Reported in the 2013 SFER in: 
(Note: "V1" = Volume I, Chapter 5; "V3" = Volume III, Appendix 3-1) 

Table Narrative (page #'s) Figure Attachment 

6 
Operational 
Improvements and 
Enhancements 

Stabilization 

Repairs to multiple existing water 
control structures in STA-1E; removed 
500 feet berm in Eastern Flow-way 
PSTA Project; vegetation 
enhancements in STA-1E and STA-
1W  

 V1:2,16-20, 24 V1: 7,13  

8 
STA Operation Plan 
and Modifications 

Stabilization No modifications made in WY2012     

8A 
Minimum Water 
Level Targets to 
Avoid Dryout 

Stabilization 
Implemented drought  contingency 
strategies  

 V1: 11   

8B 
Responding to 
Dryout Conditions 

Stabilization 
Drought contingency water levels 
implemented; supplemental water 
delivery from Lake Okeechobee 

V3: Table B-1 V3: 11, V1: 11, 18, 24 V1: 8 V3: B 

8C 
Maximum Water 
Level Targets 

ALL 
Water levels monitored daily under 
inflow conditions 

  V1: 8, 9  

8D Operational Envelope Stabilization  V3: 10 V3: 11   

8E 
Phosphorus Uptake 
Optimization 

Stabilization 

Flows and loads and outflow 
concentrations for each flow-way are 
evaluated weekly and if feasible, 
adjustments are made to the flow-way 
loadings. 

 4   

8F 
Hydropattern 
Restoration 

Stabilization On-going    V3: D 

10A 
Source Control 
Programs 
Implementation 

Stabilization 
Implementation of source control 
programs continued as required 

V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2  

10B 
Source Control 
Programs 
Performance 

Stabilization 
Annual performance evaluation has 
been conducted and reported 

V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2  

10C 
Source Control 
Programs 
Improvements 

Stabilization Complied with, as required V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2  

11 
Water Quantity and 
Flooding Impacts 

Stabilization 
NA; no adverse impacts on adjacent 
lands.  

    

12 
Phosphorus 
Standard 

Stabilization In progress  V1: 99   
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Table A - 1.  Continued.  

Specific  
Condition 

Description 
Applicable 

Phase 
Action Taken 

Reported in the 2013 SFER in: 
(Note: "V1" = Volume I, Chapter 5; "V3" = Volume III, Appendix 3-1) 

Table Narrative (page #'s) Figure Attachment 

13 Start-Up Phase Start-Up 
NA ï STAs are  in Stabilization 
Phase 

 V3: 8,11   

13A 
Establishment of 
Marsh Vegetation 

Start-Up 
 NA ï STAs are in Stabilization 
Phase 

    

13B Start-Up Monitoring Start-Up 
NA ï STAs are in Stabilization 
Phase 

    

13C 
Phosphorus Start-
Up Test 

Start-Up 
NA ï STAs are in Stabilization 
Phase 

    

13D 
Discharge 
Operation 

Start-Up 
NA ï STAs are in Stabilization 
Phase 

    

13E 

Initiation of Flow-
Way (Stabilization 
and Routine 
Operation) and 
Discharge and 
Monitoring 

Stabilization Ongoing V1: 1; V3: 10, 13 V1: 15, 22 V1: 6,12  

14 Stabilization Phase Stabilization 

Submit strategies and timelines 
for corrective actions, as needed. 
Assess total phosphorus (TP) 
trends, annually. Remedial 
measures for no positive trend 
annually. 

V3: 9,10 V1: 15, 22 V1: 6, 12  

15 
Routine Operation 
Phase 

Routine 
NA - STAs currently are in 
Stabilization Phase 

    

16 
Application of 
Interim Effluent 
Limit (IEL) 

Stabilization  V3: 8,9, 10 V3: 8,11,16 V3: 3  

16A 

Test compliance 
versus flow above 
specified minimum 
stages 

Stabilization NA     

16B 

IEL shall not apply 
during years with 
rain in excess of 
maximums 

Stabilization 
NA ï annual rainfall total was 
found to be below the maximum 

    

16C 

Deemed in 
compliance unless 
exceeds IEL as 
flow-weighted 
annual average 

Stabilization Complied with in this report V3: 10    
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Table A - 1.  Continued.  

Specific  
Condition 

Description 
Applicable 

Phase 
Action Taken 

Reported in the 2013 SFER in: 
(Note: "V1" = Volume I, Chapter 5; "V3" = Volume III, Appendix 3-1) 

Table Narrative (page #'s) Figure Attachment 

17A 
Internal 
Improvements and 
Enhancements 

Stabilization See 17A(1) and 17A(2) below     

17A(1) 
STA-1W 
Enhancements 

Stabilization 
Conducted vegetation 
management activities 

 V1: 24 13   

17A(2) 
STA-1E 
Enhancements 

Stabilization 
Conducted vegetation 
management activities 

 V1: 16-17, 19 V1:7  

17B(1) 
Convert STA1E to 
Flow-Through 
Operations 

Stabilization 
Eastern Flow-way PSTA partial 
berm removal 

 V1: 16 V1: 7  

17B(2) L-8 Diversion Stabilization NA at this time     

17B(3) 
Additional 
Treatment Area 

Stabilization NA at this time     

17B(4) 
Conveyance 
Improvements 

Stabilization 
STA-1E Eastern Flow-way PSTA 
partial berm removal 

 V1:  16 V1: 7  

18 
Water Quality-
Based Effluent 
Limits (WQBEL) 

Stabilization 

Evaluated relationship between 
effluent load and Arthur R. 
Marshall Loxahatchee National 
Wildlife Refuge TP (separate 
submittal), one-time 

    

19 
Operational 
Envelope 

Stabilization 
Compared actual to design inflow 
loads to evaluate effect on 
performance (see 8D, above) 

V3: 10 V3: 8,11   

20 

Conditions for 
Parameters other 
than Total 
Phosphorus: 
Comparison of 
Outflows to Inflows 

Stabilization  V3: 12-14 
V3: 16-18, 51, 55, 62, 

69, 74, 78 
V3: 4  

20A 

If annual average 
outflow 
concentration does 
not cause Refuge > 
water quality 
standard (WQS), 
deemed in 
compliance 

Stabilization   V3: 11,16   

20B 
If not A but outflow 
< inflow, deemed in 
compliance 

Stabilization  V3: 13,14 V3: 11,16   
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Table A - 1.  Continued.  

Specific  
Condition 

Description 
Applicable 

Phase 
Action Taken 

Reported in the 2013 SFER in: 
(Note: "V1" = Volume I, Chapter 5; "V3" = Volume III, Appendix 3-1) 

Table Narrative (page #'s) Figure Attachment 

20C 
If not A or B, then 
deemed in non-
compliance 

Stabilization  V3: 13,14 V3: 11,16   

21 

Dissolved Oxygen, 
evaluate 
compliance with 
site-specific 
alternative criteria 
on annual basis 
using statistics 

Stabilization  V3: 15 V3: 20ï23 V3: 4  

22 
Public Health, 
Safety or Welfare 

Stabilization On-going     

23 
Factors Outside of 
Permittee's Control 

Stabilization See 23A, 23B, 23C, & 23D below.     

23A Anomalous Rainfall Stabilization 
Dryout conditions occurred 
although rainfall not considered 
anomalous (see 8A and 8C) 

V3: Table B-1 V1: 11,18, 24  V3: B 

23B Random Variation Stabilization None during WY2012     

23C Other Factors Stabilization 
Lake Okeechobee and Water 
Conservation Area 3A were below 
regulation schedule 

    

23D 
Emergency 
Conditions 

Stabilization 
NA; no emergency conditions 
experienced 

    

24 Turbidity Monitoring Stabilization 
Monitoring for Best Management 
Practices and WQS compliance 
(separate submittal), quarterly 

    

25 Monitoring Program Stabilization Monitoring complied with     

25A Long-Term Plan Stabilization   V1:97-99  V1: App. 5-7 

25A(1) 
Aerial Vegetation 
Photographs and 
Mapping 

Stabilization  V1: 4, 6  V1: 19-21, 25-27, V1: 10,15-16 V1: App. 5-5 

25A(2) Mercury Stabilization   V3: 26-27   V3: Att. C 

25A(3) 
Routine Monitoring 
and Research 

Stabilization  
V1: 1, 3, 5 

V3: 10, 13-15 

Entire Ch 5; Research 
V1: 57-95 Monitoring 

V3: 7-27 

V1: 2-3, 6, 12; V3: 
3-5 

 

26 Diversions Stabilization 
NA; None occurred during 
WY2012 

    

26A 
STA-1W Diversion 
Limit 

Stabilization 
NA; None occurred during 
WY2012 

V3: 11    
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Table A - 1.  Continued.  

Specific  
Condition 

Description 
Applicable 

Phase 
Action Taken 

Reported in the 2013 SFER in: 
(Note: "V1" = Volume I, Chapter 5; "V3" = Volume III, Appendix 3-1) 

Table Narrative (page #'s) Figure Attachment 

26B 
STA-1E Diversion 
Limit 

Stabilization 
NA; None occurred during 
WY2012 

V3: 11    

27 Transects 1W Stabilization   V3: 24  V3: D 

28 Transects 1E Stabilization   V3: 24  V3: D 

29 Inspection Reports Stabilization 

Dike and pump inspections 
reports (semiannually). Levee and 
structure reports (annually). 
These reports are submitted 
under separate cover. The 
WY2012 annual levee and 
structure inspection reports were 
received by the FDEP in July 
2012.  

    

30 
Annual Monitoring 
Reports 

Stabilization 
All requirements were complied 
with. 

V1: Ch5, 
V3: App.3-1 

V1: Ch5, 
V3: App.3-1 

V1: Ch5, 
V3: App.3-1 

V1: Ch5, 
V3: App.3-1 

30A 
Quality 
Assurance/Quality 
Control 

Stabilization 
All QA/QC requirements were 
complied with. 

   V3: B, C 

30B Water Quality Data Stabilization     V3: B 

30C 
Performance 
Evaluation 

Stabilization  
V3: 10,13,14 

V1: 1, 3, 5 

V3: 8,11,16ï18,20-23 

V1: 5, 13, 22 
V1: 2-4, 6, 12  

30D 
Herbicide and 
Pesticide Tracking 

Stabilization 
All herbicide and pesticide 
applications were recorded. 

   V3: E 

30E 
Implementation 
Schedules 

Stabilization NA     

31 
Removal of 
Parameters 

Stabilization 
NA; No parameters were removed 
during WY2012 

    

32 
Addition of 
Parameters 

Stabilization 
NA; No parameters were added 
during WY2012 

    

34 
Emergency 
Suspension of 
Sampling 

Stabilization 
Suspended sampling for Cell 1A 
due to dryout conditions from 
March 17ïAugust 18, 2011 

V3: Table B-1   V3: B 

35 Permit Renewal Stabilization NA for WY2012     

36 
Permit Modification 
for STA 
Optimization 

Stabilization 
NA; No permit modifications 
occurred during WY2012 
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Table A - 2.  Specific conditions, actions taken, and cross - references pre sented for the  

Stormwater Treatment Area 2 (STA -2) project (EFA  permit 0126704 -008 -EM) in this report .  

Specific 
Condition 

Description 
Applicable 

Phase 
Action Taken 

Reported in the 2013 SFER in: 
(Note: "V1" = Volume I, Chapter 5; "V3" = Volume III, Appendix 3-1) 

Table Narrative (page #'s) Figure Attachment 

3 Public Use Stabilization   V1: 96-97   

5 
Project Construction ï 
Compartment B Build-Out 

Stabilization Currently under way  V1: 3, 30   

6 Operation and Maintenance Stabilization  V1: 2 V1:29, 32   

9 
Vegetation and Operational 
Enhancements 

Stabilization   V1: 8, V3: 9 V1: 32 V1: 21-23   

11 
STA Operation Plan and 
Modifications 

Stabilization 
Operations Plan incorporating 
Compartment B build-out 
completed August 2012 

    

11A 
Minimum Water Level Targets 
to Avoid Dryout 

Stabilization 
Drought  contingency strategies 
were implemented 

 V1: 11, 30 V1: 19, 20  

11B 
Responding to Dryout 
Conditions 

Stabilization 
Drought  contingency strategies 
were implemented 

V3: Table B-1 V1: 11, 30  V3: B 

11C Maximum Water Level Targets Stabilization 
Water levels monitored daily 
under inflow conditions 

    

11D Operational Envelope Stabilization  V3: 10 V3: 11   

11E 
Phosphorus Uptake 
Optimization 

Stabilization 

Flows, loads, and outflow 
concentrations for each flow-
way were evaluated weekly 
and, when feasible, 
adjustments were made to the 
flow-way loadings 

 V1: 29, 32   

11F Operational Plan Modification Stabilization Complied with as required     

12 Hydropattern Restoration Stabilization     V3: D 

13A 
Source Control Programs 
Implementation 

Stabilization 
Implementation of source 
control programs continued as 
required 

V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2  

13B 
Source Control Programs 
Performance 

Stabilization 
Annual performance evaluation 
has been conducted and 
reported 

V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2  
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Table A - 2.  Continued.  

Specific 
Condition 

Description 
Applicable 

Phase 
Action Taken 

Reported in the 2013 SFER in: 
(Note: "V1" = Volume I, Chapter 5; "V3" = Volume III, Appendix 3-1) 

Table Narrative (page #'s) Figure Attachment 

13C 
Source Control 
Programs 
Improvements 

Stabilization Complied with as required V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2  

14 
Minimize Wetland 
Impacts 

Stabilization Ongoing    V3: D 

15 
Water Quantity and 
Flooding Impacts 

Stabilization 
NA: No adverse impacts on adjacent 
lands 

    

16 Phosphorus Standard Stabilization In progress     

17 Start-Up Phase Start-Up 
NA ï Compartment B cells hydrated; no 
water quality sampling in WY2012. 

    

17A 
Establishment of 
Marsh Vegetation 

Start-Up 
Ongoing: Comp. B vegetation control 
and grow-in of desired wetland 
vegetation 

V1: 8 V1: 30-33 V1: 21-23 V1: App. 5-5 

17B Start-Up Monitoring Start-Up 
NA ï Compartment B cells hydrated; no 
water quality sampling in WY2012. 

    

17C 
Phosphorus Start-Up 
Test 

Start-Up 
NA ï Compartment B cells hydrated; no 
water quality sampling in WY2012. 

 V3: 8   

17D Discharge Operation Start-Up 
NA ï Compartment B cells hydrated; no 
water quality sampling in WY2012. 

 V3: 8   

17E 

Initiation of Flow-Way 
(Stabilization and 
Routine Operation) 
and Discharge and 
Monitoring 

Stabilization 
NA ï Compartment B cells hydrated; no 
water quality sampling in WY2012. 

    

18 Stabilization Phase Stabilization 

Submit strategies and timelines for 
corrective actions as needed. Assess 
total phosphorus (TP) trends annually. 
Remedial measures for no positive trend 
annually 

V3: 9,10    

19 
Routine Operation 
Phase 

Routine 
NA ï STA currently is in Stabilization 
Phase 

    

20 Operational Envelope Stabilization 
Compare actual to design inflow loads to 
evaluate effect on performance 

V3: 10 V3: 11   

21 
Factors Outside of 
Permittee's Control 

Stabilization See 21A, 21B, 21C, & 21D below     

21A Anomalous Rainfall Stabilization 
Dryout conditions occurred, although 
rainfall was not considered anomalous 
(see 11A and 11B, above) 

 V1: 30 V1: 19  
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Table A - 2.  Continued.  

Specific 
Condition 

Description 
Applicable 

Phase 
Action Taken 

Reported in the 2013 SFER in: 
(Note: "V1" = Volume I, Chapter 5; "V3" = Volume III, Appendix 3-1) 

Table Narrative (page #'s) Figure Attachment 

21B Random Variation Stabilization NA; None during WY2012     

21C Other Factors Stabilization 
Lake Okeechobee and Water 
Conservation Area 3A were below 
regulation schedule 

    

21D 
Emergency 
Conditions 

Stabilization 
NA: no emergency conditions 
experienced 

    

22 

Conditions for 
Parameters other 
than Total 
Phosphorus: 
Comparison of 
Outflows to Inflows 

Stabilization  V3: 13-14 
V3: 16-18, 

51,55,62,69,74,78 
V3: 4 V3: C,D 

22A 

If annual average 
outflow concentration 
does not cause Arthur 
R. Marshall 
Loxahatchee National 
Wildlife Refuge > 
water quality 
standards (WQS), 
deemed in 
compliance 

Stabilization    V3: 11,16  V3: D 

22B 
If not A but outflow < 
inflow, deemed in 
compliance 

Stabilization   V3: 13,14 V3: 11,16   

22C 
If not A or B, then 
deemed in non-
compliance 

Stabilization   V3: 13,14 V3: 11,16   

23 Dissolved Oxygen Stabilization  V3: 15 V3: 21-24   

24 Turbidity Monitoring Stabilization 
Monitoring for Best Management 
Practice and WQS compliance 
(separate submittal) quarterly 

    

25 Monitoring Program Stabilization Monitoring complied with     

25A Long-Term Plan Stabilization 
Compartment B construction, continued 
vegetation conversion in Cell 1B 

V3: 9 V1: 30, 97-99  V1: App. 5-7 

25A(1) 
Aerial Vegetation 
Photographs and 
Mapping 

Stabilization  V1: 8 V1: 32  V1: 21-23 V1: App. 5-5 

25A(2) 
Mercury Monitoring 
Program 

Stabilization   V3: 26-27  V3: C 
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Table A - 2.  Continued.  

Specific 
Condition 

Description 
Applicable 

Phase 
Action Taken 

Reported in the 2013 SFER in: 
(Note: "V1" = Volume I, Chapter 5; "V3" = Volume III, Appendix 3-1) 

Table Narrative (page #'s) Figure Attachment 

25A(3) 
Routine Monitoring 
and Research 
Program 

Stabilization  V1: 7, 13 
Ch. 5., Research: 

V1:57-95; 
Monitoring V3: 7-27 

V1: 2-3, 18  

26 Diversions Stabilization No diversions occurred during WY2012     

27 Inspection Reports Stabilization 

Dike and pump inspections reports 
(semiannually). Levee and structure 
reports (annually). These reports are 
submitted under separate cover. The 
WY2012 annual levee and structure 
inspection reports were received by the 
FDEP in July 2012 

    

28 
Annual Monitoring 
Reports 

Stabilization 
All requirements for reporting were 
complied with 

V1: Ch5, 
V3: App3-1 

V1: Ch5, 
V3: App3-1 

V1: Ch5, 
V3: App3-1 

V1: Ch5, 
V3: App3-1 

28A 
Quality Assurance/ 
Quality Control 

Stabilization 
All QA/QC requirements were complied 
with 

   V3: B 

28B Water Quality Data Stabilization  
V1: 1, 7 

V3: 10, 13-15 
V1: 28-29 V1: 2-4 V3: B 

28C 
Performance 
Evaluation 

Stabilization  
V3: 10,13,14 

V1: 1, 7 

V3: 8,11,16ï18,20-23 
V1: 28-29 

V1: 18 

V3: 4 
 

28D 
Herbicide and 
Pesticide Tracking 

Stabilization     V3: E 

28E 
Implementation 
Schedules 

Stabilization NA     

29 
Removal of 
Parameters 

Stabilization 
No parameters were removed during 
WY2012 

    

30 
Addition of 
Parameters 

Stabilization 
No parameters were added during 
WY2012 

    

32 
Emergency 
Suspension of 
Sampling 

Stabilization 
Suspended monitoring in Cell 1 due to 
dryout conditions from December 12, 
2010 to June 29, 2011 

V3: Table B-1   V3: B 

33 Permit Renewal Stabilization NA for WY2012     

34 
Permit Modification 
for STA Optimization 

Stabilization 
No permit modifications occurred during 
WY2012 
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Table A - 3. Specific conditions, actions taken, and cross - references presented for the  

Stormwater Treatment Area 3/4 (STA -3/4) projects (EFA  permit 0192895 ) in this report .  

Specific 
Condition 

Description 
Applicable 

Phase 
Action Taken 

Reported in the 2013 SFER in: 
(Note: "V1" = Volume I, Chapter 5; "V3" = Volume III, Appendix 3-1) 

Table Narrative (page #'s) Figure Attachment 

10 
STA Operation Plan and 
Modifications 

Post 
Stabilization 

No modification in WY2012     

10A 
Minimum Water Level Targets to 
Avoid Dryout 

Post 
Stabilization 

Implemented drought 
contingency strategies 

 V1: 11 V1: 26-27  

10B Responding to Dryout Conditions 
Post 

Stabilization 

Drought contingency water 
levels implemented; 
supplemental water delivery 
from Lake Okeechobee 

V3: Table B-1 V1: 38-39, V3: 11 V1: 26-27 V3: B 

10C Maximum Water Level Targets 
Post 

Stabilization 
Water levels monitored daily 
under inflow conditions 

  V1: 26  

10D Phosphorus Uptake Optimization 
Post 

Stabilization 
  V1: 4, 36-39, 61-68   

10E Hydropattern Restoration 
Post 

Stabilization 
NA     

        

10F Operations Plan Modification 
Post 

Stabilization 
NA: No modifications made in 
WY2012 

    

11 Hydropattern Restoration 
Post 

Stabilization 
NA     

12A 
Best Management Practices 
(BMP) Implementation and 
Monitoring 

Post 
Stabilization 

 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2  

12B BMP Fluctuations 
Post 

Stabilization 
 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2  

12C BMP Performance 
Post 

Stabilization 
 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2  
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Table A - 3. Continued.  

Specific 
Condition 

Description 
Applicable 

Phase 
Action Taken 

Reported in the 2013 SFER in: 
(Note: "V1" = Volume I, Chapter 5; "V3" = Volume III, Appendix 3-1) 

Table Narrative (page #'s) Figure Attachment 

13 Minimization of Wetland Impacts 
Post 

Stabilization 
NA: No adverse impacts on 
adjacent lands 

    

14 
Water Quantity and Flooding 
Impacts 

Post 
Stabilization 

Diversion occurred in late 
June/early July 2012 to prevent 
vegetation damage 

 V1: 39   

15 Structure Inspection Plan 
Post 

Stabilization 

Dike and pump inspections 
reports (semiannually). Levee 
and structure reports (annually). 
These reports are submitted 
under separate cover. The 
WY2012 annual levee and 
structure inspection reports 
were received by the FDEP in 
July 2012. 

    

16 Start-Up Phase Start-Up 
NA ï STA is in Post-
Stabilization Phase 

    

17 Stabilization Phase 
Stabilization 

Phase 
NA ï STA is in Post-
Stabilization Phase 

    

18 
Post-Stabilization/Normal Flow-
Through Operation 

Post-
Stabilization 

Criteria met for WY2012     

19 

Conditions for  Parameters other 
than Total Phosphorus: 
Comparison of Outflows to 
Inflows 

Post 
Stabilization 

 V3: 13,14 
V3: 16-18, 51, 55, 62, 

69, 74, 78 
V3: 4 V3: C,D 

19A 

If annual average outflow 
concentration does not cause or 
contribute to violations of 
applicable Class III water quality 
standards, deemed 
in compliance 

Post 
Stabilization 

  V3: 13,14 V3: 16,18   

19B 
If not A but outflow < inflow, 
deemed in compliance 

Post 
Stabilization 

  V3: 13,14 V3: 16,18   

19C 
If not A or B, then deemed in 
non-compliance 

Post 
Stabilization 

  V3: 13,14 V3: 16,18   

20 

Dissolved Oxygen, evaluate 
compliance with site-specific 
alternative criteria on annual 
basis using statistics 

Post 
Stabilization 

 V3: 15 V3: 21-24 V3: 4,5  

22 
Factors Outside of Permittee's 
Control 

Post 
Stabilization 

See 22A, 22B, 22C, 22D, & 
22E, below. 
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Table A - 3. Continued.  

Specific 
Condition 

Description 
Applicable 

Phase 
Action Taken 

Reported in the 2013 SFER in: 
(Note: "V1" = Volume I, Chapter 5; "V3" = Volume III, Appendix 3-1) 

Table Narrative (page #'s) Figure Attachment 

22A Anomalous Rainfall 
Post 

Stabilization 

Dryout conditions occurred 
although rainfall not considered 
anomalous (see 10A and 10B, 
above) 

 V1: 38-39   

22B Natural Background 
Post 

Stabilization 
NA     

22C Random Variation 
Post 

Stabilization 
NA; None during WY2012     

22D Vegetation Conditions 
Post 

Stabilization 
   V1: 38-40 V1: 27-30 V1: App. 5-5 

22E Other Factors 
Post 

Stabilization 
NA: no unavoidable legal 
barriers or restraints in WY2012 

    

23 Emergency Conditions 
Post 

Stabilization 
Diversion occurred in WY2012 V3: 11 V1: 2, 39   

25 
Permit Modifications for 
Technological Advances 

Post 
Stabilization 

NA - No permit modifications 
occurred during WY2012 

    

26 
Permit Modifications for Design 
Changes 

Post 
Stabilization 

NA - No permit modifications 
occurred during WY2012 

    

27 
Permit Modifications for Long-
Term Compliance 

Post 
Stabilization 

NA - No permit modifications 
occurred during WY2012 

    

29 Monitoring Program 
Post 

Stabilization 
Monitoring complied with     

29A 
Aerial Vegetation Photographs 
and Mapping  

Post 
Stabilization 

  V1:10 V1:40 V1: 29, 30 V1:App. 5-6 

29B 
Research and Monitoring 
Program 

Post 
Stabilization 

  V1: 13 V1: 57-95   

30 Annual Monitoring Reports 
Post 

Stabilization 
All requirements complied with 

V1: Ch5, 
V3: App3-1 

V1: Ch5, 
V3: App3-1 

V1: Ch5, 
V3: App3-1 

V1: Ch5, 
V3: App3-1 

30A 
Quality Assurance/Quality 
Control 

Post 
Stabilization  

All QA/QC requirements were 
met 

V3: 7   V3: B 

30B Water Quality Data 
Post 

Stabilization  
 V1: 1 V1: 5-13, 36-38 V1:2, 3.4, 25 V3: B 

30C Hydraulic Retention Time 
Post 

Stabilization   
V1: 1 

V3: 10 
   

30D Performance Evaluation 
Post 

Stabilization   
V1: 1, 9, 

V3: 10,13,14 

V1: 5-13, 36-39 

V3: 8,11,16ï27 

V1:2, 3.4,8 25 

V3: 3, 4 
 

30E Herbicide and Pesticide Tracking 
Post 

Stabilization  
    V3: E 
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Table A - 3. Continued.  

Specific 
Condition 

Description 
Applicable 

Phase 
Action Taken 

Reported in the 2013 SFER in: 
(Note: "V1" = Volume I, Chapter 5; "V3" = Volume III, Appendix 3-1) 

Table Narrative (page #'s) Figure Attachment 

30F Implementation Schedules 
Post 

Stabilization  
NA     

31 Removal of Parameters 
Post 

Stabilization  
NA - No parameters were 
removed during WY2012 

    

32 Addition of Parameters 
Post 

Stabilization  
NA - No parameters were 
added during WY2012 

    

34 
Emergency Suspension of 
Sampling 

Post 
Stabilization  

Suspension of sampling at Cell 
1A due to dryout from March 
21ïJune 28, 2011 

V3: Table B-1   V3: B 
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Table A - 4.  Specific conditions, actions taken, and cross - references presented for the  

Stormwater Treatment Area 5/6  (STA -5/6)  projects (EFA  permit 0131842 -009 -EM) in this report .  

Specific 
Condition 

Description 
Applicable 

Phase 
Action Taken 

Reported in the 2013 SFER in: 
(Note: "V1" = Volume I, Chapter 5; "V3" = Volume III, Appendix 3-1) 

Table Narrative (page #'s) Figure Attachment 

3 Public Use Stabilization    V1: 96-97   

4 
Project Construction - 
Compartment C  

Stabilization Currently under way  V1:52-53 V1: 37  

5 Operation and Maintenance Stabilization    V1: 49-50, 54   

8 
Vegetation and Operational 
Enhancements 

Stabilization   V3: 9 V1: 2, 54 V1: 38, 39  

10 
STA Operation Plan and 
Modifications 

Stabilization 
NA: Integrated Operations 
Plan was written 10/2008 

    

10A 
Minimum Water Level Targets 
to Avoid Dryout 

Stabilization   V1: 11, 49-50, 52 V1: 34  

10B 
Responding to Dryout 
Conditions 

Stabilization  V3: 9, B-1 V3: 11, V1: 52 V1: 36 V3: B 

10C Maximum Water Level Targets Stabilization 
Water levels monitored daily 
under inflow conditions 

 V1: 49-50  V1: 34  

10D Operational Envelope Stabilization  V3: 10 V3: 11   

10E 
Phosphorus Uptake 
Optimization 

Stabilization   V1:45-54, 87-88 V1:32-33, 63-66  

10F Operations Plan Modifications Stabilization 
NA ï no modifications in 
WY2012 

    

11 Hydropattern Restoration Stabilization   V3: 27  V3: D 

12 
Rotenberger Wildlife 
Management Area Restoration 

Stabilization  V3: 7 V3: 27  V3: D 

13 
Implementation of Source 
Control Programs 

Stabilization See 13A, B, C, below.     

13A 
Source Control Programs 
Implementation 

Stabilization 
Implementation of source 
control programs continued 
as required 

V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2  
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Table A - 4.  Continued.  

Specific 
Condition 

Description 
Applicable 

Phase 
Action Taken 

Reported in the 2013 SFER in: 
(Note: "V1" = Volume I, Chapter 5; "V3" = Volume III, Appendix 3-1) 

Table Narrative (page #'s) Figure Attachment 

13B 
Source Control Programs 
Performance 

Stabilization 
Annual performance evaluation 
has been conducted and reported 

V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2  

13C 
Source Control Programs 
Improvements 

Stabilization Complied with as required V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2 V1: Ch.4 & App.4-2  

14 
Minimization of Wetlands 
Impacts 

Stabilization 
Environmentally sensitive areas 
in Compartment C 

 V1: 53   

15 
Water Quantity and Flooding 
Impacts 

Stabilization 
NA ï no adverse impacts on 
adjacent lands 

    

16 Phosphorus Standard Stabilization    V1: 49 V1: 33  

17 Start-Up Phase Start-Up 
NA ï some of the Compartment 
C cells hydrated; no water quality 
sampling in WY2012. 

 V1: 3, 52-53   

17A 
Establishment of Marsh 
Vegetation 

Start-Up 
On-going: Compartment C 
vegetation control and grow-in of 
desired wetland vegetation 

 V1: 3, 52-53   

17B Start-Up Monitoring Start-Up 
NA ï some Compartment C cells 
hydrated; no water quality 
sampling in WY2012. 

 V3: 8   

17C Phosphorus Start-Up Test Start-Up 
NA ï some Compartment C cells 
hydrated; no water quality 
sampling in WY2012. 

 V3: 8   

17D Discharge Operation  
NA ï some Compartment C cells 
hydrated; no water quality 
sampling in WY2012. 

 V3: 8   

17E 

Initiation of Flow-Way 
(Stabilization and Routine 
Operation) and Discharge and 
Monitoring 

Stabilization 
NA ï some Compartment C cells 
hydrated; no water quality 
sampling in WY2012. 

    

18 Stabilization Phase 
Stabilization 

Phase 

Submit strategies and timelines 
for corrective actions, as needed. 
Assess total phosphorus (TP) 
trends annually. Remedial 
measures for no positive trend 
annually 

V3: 9 V1: 49 V1: 32, 33  

19 Routine Operation Phase 
Routine 
Phase 

NA - STA is in Stabilization 
Phase 

    

20 Operational Envelope Stabilization 
Compare actual to design inflow 
loads to evaluate effect on 
performance annually 

V3: 10 V3: 11   
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Table A - 4.  Continued.  

Specific 
Condition 

Description 
Applicable 

Phase 
Action Taken 

Reported in the 2013 SFER in: 
(Note: "V1" = Volume I, Chapter 5; "V3" = Volume III, Appendix 3-1) 

Table Narrative (page #'s) Figure Attachment 

21 
Factors Outside of Permittee's 
Control 

Stabilization See 21A, 21B, 21C, 21D below     

21A Anomalous Rainfall Stabilization 

Dryout conditions occurred 
although rainfall not considered 
anomalous (see 10A and 10B, 
above) 

 V1: 49-50, 52 V1: 34  

21B Random Variation Stabilization NA - None during WY2012     

21C Other Factors Stabilization 

Culturally sensitive areas in 
Compartment C; no operation 
until issuance Compartment C 
operating permit  

 V1: 52-53   

21D Emergency Conditions Stabilization 
NA ï there were no discharges 
through G-407 in WY2012 

V3: 11    

22 

Conditions for  Parameters 
other than Total Phosphorus: 
Comparison of Outflows to 
Inflows 

Stabilization  V3: 13,14 
V3: 16-18, 51, 55, 62, 

69, 74, 78 
V3: 4 V3: C, D 

22A 

If annual average outflow 
concentration does not cause 
or contribute to violations of 
applicable Class III water 
quality standards, deemed 
in compliance 

Stabilization   V3: 13, 14 V3: 11, 16, 18   

22B 
If not A but outflow < inflow, 
deemed in compliance 

Stabilization   V3: 13, 14 V3: 11,16,18   

22C 
If not A or B, then deemed in 
non-compliance 

Stabilization   V3: 13, 14 V3: 11,16,18   

23 Dissolved Oxygen Stabilization  V3: 15 V3: 20ï24   

24 Turbidity Monitoring Stabilization 
Monitoring for Best Management 
Practice and WQS compliance 
(separate submittal) quarterly 

    

25 Monitoring Program Stabilization Monitoring complied with     

25A Long-Term Plan Stabilization 
Compartment C Build-out; 
vegetation management  
activities  

V3: 9 V1: 52-53, 97-99  V1: App. 5-7 

25A(1) 
Aerial Vegetation 
Photographs and Mapping 

Stabilization   V1:12 V1:55  V1: 39  V1: App. 5-5 

25A(2) Mercury Monitoring Program Stabilization   V3: 26-27  V3: C 
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Table A - 4.  Continued.  

Specific 
Condition 

Description 
Applicable 

Phase 
Action Taken 

Reported in the 2013 SFER in: 
(Note: "V1" = Volume I, Chapter 5; "V3" = Volume III, Appendix 3-1) 

Table Narrative (page #'s) Figure Attachment 

25A(3) 
Routine Monitoring and 
Research Program 

Stabilization   V1: 1, 3, 5 
Research: V1: 57-97 
Monitoring V3: 7-27 

V1: 2-3, 32-33  

26 Diversions Stabilization 
NA ï there were no diversions in 
WY2012 

    

27 Inspection Reports Stabilization 

Dike and pump inspections 
reports (semiannually). Levee 
and structure reports (annually). 
These reports are submitted 
under separate cover. The 
WY2012 annual levee and 
structure inspection reports were 
received by the FDEP in July 
2012 

    

28 Annual Monitoring Reports Stabilization 
All reporting requirements were 
complied with 

    

28A 
Quality Assurance/Quality 
Control  

Stabilization 
All QA/QC requirements were 
met 

V3: 7   V3: B 

28B Water Quality Data Stabilization   V1: 6,7,26 V1: 16,17  V3: B 

28C Performance Evaluation Stabilization  
V1: 1, 11 

V3: 10,13,14 

V1: 45-52; 87-88 

V3: 8,11,16ï18, 20-23 
V1: 2-4, 32-33, 62-66  

28D 
Herbicide and Pesticide 
Tracking 

Stabilization  V3: 7   V3: E 

28E Implementation Schedules Stabilization    V1:49, 52-54,     

29 Removal of Parameters Stabilization 
NA - No parameters were 
removed during WY2012 

    

30 Addition of Parameters Stabilization 
NA - No parameters were added 
during WY2012 

    

32 
Emergency Suspension of 
Sampling 

Stabilization 

Suspension of sampling for STA-
5 for Cells 1A, 2A, 2B, 3A and 3B 
and STA-6 Cells 3 and 5 due to 
dryout. STA-6 offline due to 
construction of Compartment C. 

V3: Table B-1   V3: B 

33 Permit Renewal Stabilization NA for WY2012     

34 
Permit Modification for STA 
Optimization 

Stabilization 
NA - No permit modifications 
occurred during WY2012 
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Attachment B:  

Supporting Information on Water 

Quality Data for the Everglades 
STAs and Downstream Transects 

for  Water Year 201 2  
 

This project information is required by Specific Conditions 27, 28, 30(b), and 34 of the EFA 
permits for STA-1W, STA-1E, and STA-3/4, and by Specific Conditions 25(b)3, 28(b), and 32 of 

the EFA permits for STA-2, STA-5, and STA-6. This information is also required by the 
Administrative Order for STA-5 and STA-6, and under Findings of Fact Number 20 for each of 

the above-mentioned STAs, and is available upon request. All sampling and monitoring data 
referenced in this attachment were collected, analyzed, reported, and retained in accordance with 
Chapter 62-160, F.A.C. Information on suspension and resumption of sampling in the STAs due 

to dryout or construction during WY2012 is provided in this attachment in Table B-1. 



201 3 South Florida Environmental Report   Appendix 3 -1 

 App. 3 -1-47   

Table B- 1 . STA suspension and resumption of sampling due to dryout or construction during WY2012  

(EFA specific condition 34  for STA-1W, STA -1E, and STA -3/4 , and specific condition 32  for STA-2, STA -5, and STA -6)  
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STA-1E 1 3/9/2011 S363C Yes 3/17/2011 7/18/2011 No - - S364A Yes 3/17/2011 7/18/2011 No - - 

STA-1E 1 1/27/2012 S363C Yes 2/6/2012   No - - S364A Yes 2/6/2012   No - - 

STA-1E 2 1/27/2012 S364A Yes 2/6/2012   No - - 
S365A 
S365B 

Yes 2/6/2012   No - - 

STA-2 1 12/8/2010 G329B Yes 12/22/2010 6/29/2011 No - - G330D Yes 12/22/2010 6/29/2011 No - - 

STA-2 4 12/1/2010 G337A Yes 11/23/2010   No - - G368 Yes 11/23/2010   No - - 

STA-3/4 1A 3/10/2011 
G374B 
G374E 

Yes 3/21/2011 6/28/2011 No - - 
G375B 
G375E 

Yes 3/21/2011 6/28/2011 No - - 

STA-5 1A 12/8/2010 
G342A* 
G342B* 

Yes 12/29/2010 6/29/2011 No - - - No - - No - - 

STA-5 2A 12/8/2010 
G342C* 
G342D* 

Yes 12/29/2010 6/29/2011 No - - 
G343F 
G343G 

Yes 12/29/2010 6/29/2011 No - - 

STA-5 2B 3/16/2011 
G343F 
G343G 

Yes 12/29/2010 6/29/2011 No - - 
G344C* 
G344D* 

Yes 3/23/2011 6/29/2011 No - - 

STA-5 3A 12/8/2010 
G342E* 
G342F* 

Yes 12/29/2010 7/13/2011 No - - 
G343I  
G343J 

Yes 12/29/2010 7/13/2011 No - - 

STA-5 3B 12/8/2010 
G343I 
G343J 

Yes 12/29/2010 7/13/2011 No - - 
G344E 
G344F* 

Yes 12/29/2010 7/13/2011 No - - 
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Table B- 1 . (Continued)  
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STA-5 1A 3/28/2012 
G342A* 
G342B* 

Yes 4/3/2012 6/13/2012 No - - 
G343B 
G343C 

Yes 4/3/2012 6/13/2012 No - - 

STA-5 2A 3/28/2012 
G342C* 
G342D* 

Yes 4/3/2012 6/13/2012 No - - 
G343F 
G343G 

Yes 4/3/2012 6/13/2012 No - - 

STA-5 3A 3/28/2012 
G342E* 
G342F* 

Yes 4/3/2012   No - - 
G343I 
G343J 

Yes 4/3/2012   
N/A 
No 

- - 

STA-5 3B 3/28/2012 
G343I 
G343J 

Yes 4/3/2012   
N/A 
No 

- - 
G344E* 
G344F* 

Yes 4/3/2012   Yes 4/3/2012   

STA-6 2 12/1/2010 G396B* Yes 11/23/2010   Yes 11/23/2010 - G352B* Yes 11/23/2010   No - - 

STA-6 3 12/8/2010 G353C Yes 12/29/2010 6/30/2011 No - - G393B* Yes 12/29/2010 6/30/2011 No - - 

STA-6 5 12/8/2010 
G353A 
G353B* 

Yes 12/29/2010 6/30/2011 No - - G354C* Yes 12/29/2010 6/30/2011 No - - 

STA-6 5 3/13/2012 G353C Yes 3/28/2012   No - - G393B* Yes 3/28/2012   Yes 3/28/2012   

STA-6 3 3/13/2012 
G353A 
G353B* 

Yes 3/28/2012   No - - G354C* Yes 3/28/2012   Yes 3/28/2012   

*  = Permit compliance site          

Ã  = Suspension due to construction of the Compartment C build-out 

       = Hg Monitoring has also been suspended at these structures 
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Attachment C :  
Annual Permit Compliance 

Monitoring Report  for  

Mercury in the STAs  

Ben Gu and Nicole Howard  

Contributors: Joseph Claude, Robert Berretta,  

Melvin Burnside, Luis Canedo, Denise Gierhart, Jeffery Johnson, 

Zdzislaw Kolasinski, James Lappert, Kevin Nicholas, Deena Ruiz, 

Erik Tate-Boldt, and Erik Wollmar 

In addition to the information provided in this attachment, additional supplemental information 
is required by Specific Conditions 27, 28, and 30(b) of the EFA permits for STA-1W, STA-1E, 

and STA-3/4, and by Specific Conditions 25(b)3 and 28(b) of the EFA permits for STA-2, 
STA-5, and STA-6. This information is also required by the Administrative Order for STA-5 
and STA-6, and under Findings of Fact Number 20 for each of the above-mentioned STAs, 

and is available upon request. 

KEY FINDINGS AND OVE RALL ASSESSMENT  

This report summarizes data from compliance monitoring of mercury (Hg) storage, reduction, 
release, and biomagnification in the Stormwater Treatment Areas (STAs) for Water Year 2012 

(WY2012) (May 1, 2011ïApril 30, 2012). Key findings are as follows: 

1. All STAs:  There were no violations of the Florida Class III numerical water quality standard 
of 12 nanograms (ng) of total mercury per liter (THg/L) during the reporting year at any of 
the STAs and the projects have met all action level requirements listed in the Protocol for 
Monitoring Mercury and Other Toxicants (SFWMD and FDEP, 2011). With the exception of 
one out of range largemouth bass in STA-3/4, total mercury concentrations in mosquitofish, 

sunfish, and largemouth bass in STA interior stations for WY2012 did not exceed U.S. Fish 
and Wildlife Service (USFWS) and U.S. Environmental Protection Agency (USEPA) 
predator protection criteria. 

2. STA-1W: Since its start as the Everglades Nutrient Removal Project in 1994, methylmercury 
(MeHg) biomagnification in resident large-bodied fish such as sunfish (Lepomis spp.)  
and largemouth bass (Micropterus salmoides) in STA-1W has remained relatively constant 

over the monitoring period at levels almost an order of magnitude lower than those observed 
in fish from downstream Everglades sites and lower than the other STAs. Mercury levels in 
STA-1W in fish across trophic levels did not pose a threat to fish-eating wildlife based on 
USFWS and USEPA predator protection criteria. Consistent with the Protocol for Monitoring 
Mercury and Other Toxicants (SFWMD and FDEP, 2011), all mercury monitoring  
was terminated in STA-1W in 2009 (see the Phase 3: Operational Monitoring section of  

this attachment). 
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3. STA-1E: During WY2012, surface water total mercury (THg) and MeHg inflow and outflow 
concentrations were comparatively moderate in STA-1E. THg and MeHg loads in outflow 
were less than inflow. Mercury levels in mosquitofish (Gambusia holbrooki) and sunfish 

(Lepomis spp.) from the interior marshes were the third lowest of all STAs. Mercury levels in 
largemouth bass in STA-1E interior were the lowest among STAs. Regarding risks to fish-
eating wildlife, mosquitofish and sunfish (trophic level 2 or 3) from the interior locations did 
not exceed the USEPAôs 77 nanograms per gram (ng/g) predator protection criterion; 
however, mosquitofish and sunfish from the downstream location did exceed the criterion. 
All sunfish from the interior marsh of STA-1E had mercury concentrations below both 

USFWS (100 ng/g) and most sunfish were below USEPA (77 ng/g) criteria for trophic level 
(TL) 3 fish. However, nearly all downstream sunfish assayed had concentrations greater than 
77 ng/g. All largemouth bass from the interior marsh did not exceed the USEPA criterion 
(346 ng/g) for TL 4 fish species. No largemouth bass were collected from the downstream 
site due to lack of fish under drought conditions. 

4. STA-2: During WY2012 in STA-2, both THg and MeHg were among the lowest 

concentrations in both inflow and outflow relative to other STAs. Although THg and MeHg 
were at the highest loading rates among STAs, STA-2 displayed the highest MeHg load 
reduction. The THg level in mosquitofish from STA-2 marsh interior was the lowest among 
actively monitored STAs. Sunfish and largemouth bass THg concentrations from interior 
cells were also the lowest. All mosquitofish within and downstream of STA-2 contained 
mercury levels less than both the USFWS and USEPA predator protection criteria for TL 3 

species. THg levels in all sunfish from the interior and downstream locations were below the 
USFWS criterion of 100 ng/g for TL 2 or TL 3 species. Largemouth bass from the STA 
interior contained THg level lower than EPA criterion (346 ng/g) for TL 4 fish species while 
at downstream, largemouth bass contained THg level greater than the EPA criterion. 

5. STA-3/4: Consistent with the Protocol for Monitoring Mercury and Other Toxicants 
(SFWMD and FDEP, 2011), THg and MeHg surface water sampling is no longer conducted 

in STA-3/4, mosquitofish was sampled on a semiannual frequency and sunfish and LMB 
sampling is on a triennial frequency. The average Hg level in mosquitofish from STA-3/4 
was the lowest among STAs and lower than the USEPA criterion (77 ng/g). Sunfish in the 
STA interior was one of the lowest compared to other STAs and below USEPA criterion. 
Sunfish in the downstream site was below USEPA criterion. Largemouth bass in both interior 
and downstream exceeded USEPA criterion (346 ng/g) but were below 90 percent POR all 

STA basin and downstream fish THg levels. 

6. STA-5: Water-column concentrations of both THg and MeHg were comparatively moderate 
for the inflows and outflows of STA-5 during WY2012 and well below USEPA surface water 
criterion for THg (12 ng/L). At the outflow, there was a net reduction of THg but not for 
MeHg due to a single high MeHg concentration. Mosquitofish collected from STA-5 in 
WY2012 contained moderate annual mean mercury levels, compared to the other STAs. The 

average annual mosquitofish composite for WY2012 and each individual mosquitofish 
composite for all locations within STA-5 did not exceed the POR 75th percentile for all 
downstream Everglades sampling locations. Mosquitofish THg level at outflow was the 
lowest among all STA outflow/downstream stations. Sunfish collected from the interior 
marsh contained one of the lowest THg level among STAs. Sunfish from downstream in 
WY2012 contained considerably lower THg level than WY2011 and was below FWC 

criterion (100 ng/g). Similar to WY2010 and WY2011, despite a concerted collection effort, 
no largemouth bass were caught. 

7. STA-6: No surface water samples were taken for THg and MeHg analysis due to STA-6 
Compartment C construction. Levels of mercury in mosquitofish from the interior of STA-6 



201 3 South Florida Environmental Report   Appendix 3 -1 

App. 3 -1-51  

for WY2012 remained the highest of all STAs, but together with mosquitofish in the 
downstream location, were well below the 77 ng/g USEPA criterion. Sunfish from the 
interior marsh did not exceed the USEPA criterion and sunfish from the downstream site 

exceeded the USFWS 100 ng/g criterion, but was below the 75 percent POR for downstream 
monitoring sites. No largemouth bass samples were available from the interior STA-6 for 
WY2012. Largemouth bass THg level collected at the downstream site were below both 
USEPA Trophic Level 4 criterion and the 75 percent POR for all downstream locations. 

INTRODUCTION  

This attachment contains the annual permit compliance monitoring report for mercury (Hg) in 
the Everglades Stormwater Treatment Areas (STAs) by the South Florida Water Management 
District (District or SFWMD) and summarizes the mercury-related reporting requirements of  
Florida Department of Environmental Protection (FDEP) permit number 0279499-001-EM [STA 
1 West (STA-1W) and STA 1 East (STA-1E)], 0126704-008-EM (STA-2), 192895 (STA-3/4) 
and 0131842-009-EM (STA-5/6 and Compartment C) under the Everglades Forever Act (EFA) 

[Chapter 373.4592, Florida Statutes (F.S.)]. 

This report summarizes the results of monitoring in Water Year 2012 (WY2012) (May 1, 
2011ïApril 30, 2012) for surface water and fish in STA-1E, STA-2, STA-3/4, STA-5, and STA-
6. The results of mercury monitoring at far-field sites downstream of the STAs in accordance 
with these permits, as well as non-Everglades Construction Project (non-ECP) discharge 
structures (permit number 06.502590709), are reported separately in Appendix 3-2, Attachment F 

of this volume. 

This report consists of key findings and overall assessment, an introduction and background, 
a summary of the Mercury Monitoring and Assessment Program (MMAP), and monitoring 
results. The background section briefly summarizes previously identified and published concerns 
regarding possible impact of STA operations on South Floridaôs mercury problem. The following 
sections summarize MMAP, quality assurance/quality control (QA/QC), and statistical 

applications, followed by a summary and discussion of monitoring results. The monitoring results 
section comprises the bulk of new discussion. The last section of this attachment provides updates 
on mercury monitoring network optimization in each STA. 

BACKGROUND  

STAs are constructed wetlands designed to remove total phosphorus (TP) from stormwater 
runoff originating from upstream agricultural areas and other areas, including Lake Okeechobee 
releases. The original Everglades STAs, totaling over 65,000 acres and approximately 45,000 
acres of effective treatment area, were built as part of the Everglades Construction Project (ECP) 
authorized under the EFA (Chapter 373.4592, F.S.). 

Even before passage of the EFA in 1994, concerns were being raised that attempts to reduce 

downstream eutrophication could inadvertently aggravate the mercury problem known to be 
present in the Everglades (Ware et al., 1990; Mercury Technical Committee, 1991). These 
concerns stemmed from studies in other areas that showed flooded soils in new impoundments 
were sources of inorganic mercury (Cox et al., 1979). Of greater concern, studies also showed 
wetlands to be a significant site of mercury methylation. 

Methylmercury (MeHg) is more bioaccumulative and toxic than the inorganic or elemental 

form of mercury (St. Louis et al., 1994; Rudd, 1995). Decomposition of flooded terrestrial 
vegetation and soil carbon in new reservoirs was reported to stimulate the sulfate-reducing 
bacteria that methylate inorganic mercury (Kelly et al., 1997; Paterson et al., 1998). 
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Environments that favor methylation also drive bioaccumulation. For example, Paterson et al. 
(1998) found that annual fluxes of MeHg increased 10 to 100 times through a zooplankton 
community after impoundment. 

Newly created reservoirs were also found to contain fish with elevated mercury levels 
(Abernathy and Cumbie, 1977; Bodaly et al., 1984; Bodaly and Fudge, 1999). This so-called 
ñreservoir effectò can persist for several decades after initial soil flooding (Bodaly et al., 1984; 
Verdon et al., 1991; Fink et al., 1999). For instance, Verdon et al. (1991) reported that total 
mercury levels in northern pike (Esox lucius) increased from 0.61 to 2.99 parts per million (ppm 
or milligrams per liter) and continued to increase nine years after the initial soil flooding. Given 

these observations, Kelly et al. (1997) recently recommended that in siting a new reservoir, total 
land area flooded should be minimized, and flooding of wetlands, which contain more organic 
carbon than uplands, should be avoided. 

However, applying these recommendations directly to the Everglades is problematic because 
most of the observations were made in deepwater lakes or reservoirs in temperate regions. In a 
report to the SFWMD on the potential impact of nutrient removal on the Everglades mercury 

problem, Watras (1993) stated that ñthe boreal and temperate watersheds, wetlands and reservoirs 
studied to date are very different geologically, hydrologically, meteorologically and ecologically 
from the subtropical systems in the Everglades.ò Watras recommended monitoring and 
integrating mass balance and process-oriented studies to understand how this subtropical system 
would behave. Such studies were initiated in 1994 with the start-up of the prototype STA, the 
Everglades Nutrient Removal (ENR) Project (later incorporated within Stormwater Treatment 

Area 1 West). Baseline collections at the ENR Project found no evidence of MeHg spikes in 
either surface water (PTI, 1994 attributed to KBN, 1994a; Watras, 1993 and 1994) or resident fish 
[mosquitofish (Gambusia holbrooki) and largemouth bass (Micropterus salmoides)] (PTI, 1994 
attributed to KBN, 1994b]. 

During the first two years of operation, median concentrations of total mercury (THg) and 
MeHg in unfiltered surface water were reported to be 0.81 and 0.074 nanograms per liter (ng/L), 

respectively (Miles and Fink, 1998). These low levels persisted in later years: from January 1998 
through April 1999, median water-column concentrations in the interior marsh (i.e., excluding 
inflows and outflows) were 0.81 ng THg/L and 0.04 ng MeHg/L (Rumbold and Fink, 2002b). 
Resident fish also continued to have only low mercury levels: 8ï75 nanograms per gram (ng/g) in 
mosquitofish, and 100ï172 ng/g largemouth bass age-standardized to three years (age-3) (Miles 
and Fink, 1998; SFWMD, 1999a; Lange et al., 1999). Finally, a mass balance assessment found 

the ENR Project to be a net sink for both THg and MeHg, removing approximately 70 percent of 
the inflow mass (Miles and Fink, 1998). Nonetheless, to provide continuing assurance that EFA 
implementation does not exacerbate the mercury problem, the FDEP construction and operating 
permits issued for the STAs require the SFWMD to monitor levels of THg and MeHg in various 
abiotic (e.g., surface water and sediment) and biotic (e.g., fish and bird tissues) media, both within 
STAs and the downstream receiving waters (see also Appendix 3-2, Attachment F of this volume). 

Results from monitoring programs at STAs constructed and operated since 1999 (after the 
ENR Project) have revealed transitory spikes in MeHg production (see previous reports published 
by the SFWMD, including Rumbold and Fink, 2002b). Combined with the results of a 1999 field 
study on the effect that drought and muck fires had on mercury cycling in the Everglades 
(Krabbenhoft and Fink, 2001), these monitoring results demonstrated that spikes can sometimes 
occur following dryout and rewetting. Accumulating evidence suggests that oxidation of sulfide 

pools in the sediments (e.g., organic sulfide, disulfides, acid volatile sulfides) during dryout can 
lead to increased methylation upon rewetting of the marsh either by providing free sulfate, which 
stimulates sulfate-reducing bacteria or, in highly sulfidic areas, by reducing porewater sulfide, 
which can inhibit methylation (Benoit et al., 1999a and b). 
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